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These designs have met with 
instant approval because they 
embody long sought electrical 
and mechanical strength. 

Already they have received 
the endorsement of engineers 
who select insulators for lines 
where continuous  uninter- 
rupted service is a most vital 
factor. 

Unqualifiedly the most ef- 
ficient, rugged, dependable de- 
signs ever offered. 


Get the Supplement to the “Insul- 
ator Book’’ describing 
these Designs. 











No. 5106 
70000 V 


THE LOCKE INSULATOR MFG. CO., Victor, N.Y. 


New York City Office, 50 Church Street 


SALES OFFICES: 
Pierson, Roeding & Co., San Francisco, Union Electric Co., Pittsburgh 





ttle and Los Angeles Inter-Mountain Electric Co., Salt Lake City 
Electric Service Supplies Co., Chicago and Wm. Geipel & Co., London, England 
Philadelphia The O. H. Davidson Equipment Co., 








Pettingell-Andrews Co., Boston Denver 



























FEB 20 1917 


JOURNAL OF ELECTRICITY 


Devoted to the Generation, Distribution and Utilization of Energy 


©38384794 




















































































VotuME XXXVIII SAN FRANCISCO, FEBRUARY 15, 1917 NuMBER 4 


(CopyriGuT 1917 sy TECHNICAL PuBLISHING CoMPANY] 

















Handling the Dry Fill Portion at the Calaveras Dam 


PROGRESS ON THE CALAVERAS DAM 


(Here is an account of progress on the construction of the highest dirt dam ever attempted in the 
history of engineering. Engineers of the West are justly proud of the great creations here to be found 
in the way of dam design that have established new records and accomplished hitherto unattempted 
control of the forces of nature. The building of the Calaveras Dam is adding another structure to bi 
= along side of the Shoshone, Morena, Spaulding and other achievements of like nature —The 
saitor.) 





S early as 1875 plans for Company, which furnishes San Francisco with its 
the construction of the domestic supply of water. 
Calaveras Dam in Califor Since the crest of the dirt dam that is now being 
built in the Calaveras Valley is to tower to a height of 
240 ft., thus breaking the world’s record for dams of 
this particular type, its construction is being watched 
with unusual interest by engineers the country over. 
In the Calaveras Valley nature has provided a 
the proper location, and huge bowl three miles long and one mile wide, with a 
character, and depth, of deep and narrow outlet ‘at its northeasterly corner 
bed rock. The bowl offers a splendid opportunity to form a large 
of lake, while the narrow outlet affords an admirable dam 
site whereby the lake may be readily formed. 


nia have been proposed, 
and extensive explorations 
have from time to time 
been made to determine 


This reservoir, one 





the largest in the West, is 
located 36 miles from San 
Francisco, south of Sunol, 
California, and is the larg- 





The watershed of the catchment area directly trib- 
utary to the Calaveras Reservoir covers an area of 
98.3 square miles. 

The largest stream within its borders is the 
est storage reservoir in Hondo, which is formed by the junction of the Ysabel 
the Alameda .system of and Smith’s creeks, the last named streams passing 








A Piece of Clay in Solid i y , f i 
i dal at the Spring Valley Water around the east and west flanks of Mt. Hamilton and 
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Progress on Dam in February Compared with Last July 


its sister peaks, which rise to an elevation of 4400 ft. 
In topography this area, ranging from 550 to 4400 ft. 
above sea level, is for the most part steep and rugged, 
broken by canyons leading to the main streams, and 
is largely covered with a dense mantle of trees and 
shrubs. 

By means of a tunnel one and one-half miles long 
it is proposed to increase the catchment area tributary 
to the Calaveras Reservoir by diverting the waters 
of upper Alameda Creek, thus creating a total drain- 
age area of over 133 square miles. 

From a study of records covering a period of 63 
years, the mean areal precipitation of the Calaveras 
watershed is found to be 28.55 inches per season. The 
minimum areal rainfall is 9.53 per season and the max- 
imum 47.67 inches per season. Examination of the 
daily precipitation record shows wide divergence in 
its occurrence and intensity. At Calaveras the maxi- 


mum recorded daily precipitation is 3.60 inches. There 
have fallen 14.94 inches of rain in one month and 25.12 
inches in two months, favorable conditions for high 
rate of run off. 

A diagram is shown herewith from M. M. 
O’Shaughnessy’s report on the Hetch Hetchy line into 
San Francisco. An examination of this chart shows 
that the Hetch Hetchy line will pass this reservoir in 
the near neighborhood and at such a reduced elevation 
as to make full use of its storage possibilities should 
the city of San Francisco take over the Calaveras res- 
ervoir of the Spring Valley system. 

The evaporation from the artificial lake has been 
found to be 60 in. and on land 4.7 in. in this district. 
Taking all factors into consideration it is estimated 
that 53,000 million gallons of water may be counted 
upon from this source. This means an additional 57 
million gallons of water for San Francisco daily, which 
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The Proposed Tie-in Between the Hetch 


























February 15, 1917.] JOURNAL OF 





The Pool of Water showing Stake Heights Above 
Yet to be Filled 


will present facilities for doubling the present con- 
sumption of water now used by its citizens. 

All of the earlier designs for the Calaveras Dam 
called for a dam about 150 ft. high. Finally the de- 
sign of an earthen dam 220 ft. high, together with the 
available exploration, hydrographic and meteorolog- 
ical data and topographical maps of the reservoir and 
damsite were submitted for approval to J. R. Freeman, 
a consulting engineer of New York City, who advised 
in its stead, a concrete and earthen dam having a 
height of 250 ft. 

Later, however, this type of dam was abandoned 
and the location of the damsite up-stream several 
hundred feet as shown in the illustration was decided 
upon. At this new point it was decided to erect a 
dirt dam 240 ft. in height, and this is the structure 
that is now in course of building, as shown in the 
illustrations accompanying this article. 


116.35 12775 12815 1339 | 
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The Present Impounded Waters with Cleared Timber 
Line for Total Raising of Water 


The present height of the dam is 150 ft. The 
white stakes shown in the illustration clearly point to 
the apex of the dam and its location when the dam is 
completed. 

The slope of material on the up-stream side is 
3 to 1 and that of the down-stream side 2% tol. The 
top width of the completed dam is to be 25 ft. Thus 
it is seen that the dam will be 1300 ft. up and down 
stream on the bottom and 1300 ft. across the top from 
side of gorge to side of gorge. 

The method of construction 
dam is as follows: 

Dry clay, sand and gravel is taken from the west- 
ern side of the canyon and dumped on the upper and 
lower faces of the dam so that the width of dry ma- 
terial from the up-stream side to the center is about 
1/3 this distance, while on the down-stream side it is 


of this remarkable 


YZ the distance from edge to center. The remaining 
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Hetchy Line and the Calaveras Dam 
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central portion is hydraulicked in from the surround- 
ing hills. And it is very interesting to follow the 
method employed for this purpose. Since proper com- 
position of clay, sand and gravel has been difficult 
to find, the total travel of such materiai through the 
pipes is some fifteen hundred to three thousand feet 
in places. The water for hydraulicking is pumped up 
from the artificial lake already formed to the hillsides 
above and there by hydraulic giants caused to wash 
the hillsides of their loose material. This material 
runs about 50 per cent clay and 50 per cent sand and 
gravel. The coarse material is crushed before passing 
it into the conveyance pipe. At the end of its jour- 
ney through the pipes this hydraulicked material is 


dumped on the rims of the puddle pool. The sand 
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The Original Proposed Dam of Engineer F 
showing Flooded Area 


reeman 


and gravel thus largely deposit at once against the 
dry embankment while the clay works its way toward 
the center of the pool thus forming an impervious 
mass. A mould of this clay photographed from a sam- 
ple taken by the resident engineer, T. W. 
shown in the first illustration. 

A rather remarkable law has been found for the 
wear of pipes used to convey this material. For in- 
stance, with a velocity of 12 ft. per second 200,000 cu. 
yds. of material may be passed before the pipe must 
be abandoned to the scrap heap. Increase this ve- 
locity to 15 ft. per sec. and the pipe wears out almost 
in no time. 

All pumps used for the purpose of forcing the 
hydraulicked material are of the centrifugal type and 
seem to wear out at the bottom rim first. 

Some comment has in the past been made as to 
the slow progress made in building this gigantic 
structure. Any fair minded visitor upon the scene of 
action will come to the conclusion, however, that the 
dam is being hurried forward with all reasonable 
haste. The hardening of the central core of clay is 
unusually slow. While the depth of the puddle pool 
is only four feet, still a rod may be easily run down 
forty feet through the soft clay. 

Test holes along the sides show that certain of 
the hard gravel material from the outer portion has, 
due to pressure, slid in toward the central core, but 
its immersion in the surrounding clay is so well accom- 
plished and so compact as to leave no fear whatsoever 
of its impervious nature. 

Summarizing the task as a whole, one is led to 


Espy, is 
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the conclusion that upon completion of the Calaveras 
dam as a whole once again the West is to present to 
the engineering world a feat well accomplished and 
passing all previous records in design of this charac- 
ter of dam. 

The dam is being built directly by the Spring Val- 
ley Water Company under the general supervision 


of G. A. Elliot, who is chief engineer for the com- 
pany. 





GEOGRAPHIC DISTRIBUTION OF WATER 
POWER. 


In a paper entitled The Future of Water Power 
in the United States, Charles W. Comstock has re- 
cently presented before the American Institute of 
Electrical Engineers some very valuable data. 

This paper gives a careful compilation of figures 
showing the total fixed installed primary power in the 
United States and similar figures for total installed 
water power, at the same time calling attention to the 
unreliability of statistics in general. With these fig- 
ures, those compiled by the commissioner of corpora- 
tion are summarized -and compared. 

The author next takes up the question of the 
possibilities of water power development and points 
out the fallacy of power development waiting upon 
demand instead of creating it. The immense 
field for hydroelectric power which a development of 
the electro-chemical’ and electro-metallurgical indus- 
tries would create with the success of such industries 
abroad is cited and an appeal made for a Federal policy 
of encouraging business enterprise instead of obstruct- 
ing it. 

Geographic Distribution of Water Power. 











Central 
Electric Electric 
Manufacturing, Stations, Railways, 

909. 1912. 1912. Total 
Per cent. Per cent. Percent. Percent. 
New England - ve 7.4 7.4 20.9 
Middle Atlantic ... 25.7 26.8 4.1 24.0 
East North Central 11.4 10.0 8.9 10.8 
West North Central 4.8 4.1 4.7 4.3 
South Atlantic .... 10.1 14.1 13.6 12.4 
East South Central 1.6 1.5 0 1.3 
West South Central 0.2 0.2 0 0.2 
Mountain ......... 1.2 12.9 4.5 7.4 
WO se Ss te as hee 3.5 23.0 56.8 18.7 
100.0 100.0 190.0 100.0 


The Pacific coast states, without coal, and until 
the development of the southern California oil fields, 
without fuel of any kind, were quick to grasp their 
opportunities. What was done in other parts of the 
country by means of fuel, they hastened to do with the 
“white coal.” Thus, we see that the proportion of 
the total central station power, which is generated by 
water, is much greater in the far west than elsewhere. 
This appears from the following table: 


Percentage of Total Central Station Power Generated by Water. 
New Engiand 
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The three Pacific Coast states, with 4.6 per cent of 
the population, have 12.3 per cent of all the central 
station power in the United States. Of this, nearly 


60 per cent or 7.2 per cent of all central station power 
in the country is hydroelectric, 
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Bow End View Showing Cutters 


General View 


Pipe-Line 


Discharge on 


Pontoon Pipe 


of Dredger 
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“Oakland ” 


Lands. 


ELECTRICAL OPERATION OF HYDRAULIC SUCTION 
DREDGERS 


BY J. B. SHIPLEY 


Although not an entirely new field for electrical engineering, 
there are so few motor-operated hydraulic suction dredgers in 
existence that mention of the 20 in. dredge owned by the city of 
Oakland and named “City of Oakland,” and operating in the Oak- 
land Estuary, may be of interest. 

The principle of hydraulic dredging is a process whereby solid 
material, heavier than water, is transported through pipes by virtue 
of the velocity of a current of water. 

The electrical equipment of the hydraulic suction dredge pro- 
vides for the operation of the cutter, the spuds, the centrifugal 
suction pump and several auxiliaries. The cutter machinery is 
driven by a 150 h.p., 2200-volt, 600 and 575 r.p.m. variable speed 
motor. The motor is located in the hold of the dredge forward, on 
the fore and aft center line, and connected to the cutter by double 
reduction gearing and universal coupling. The cutter shaft is 
operated at 13 r.p.m. and the normal position of operation is at an 
angle of 45 deg. The control consists of a reversible drum con- 
troller with starting resistance. 

For raising and lowering spuds, cutter head and head lines 
a five-drum winch is used, belt-connected to a 35 h.p., 600 and 
575 r.p.m., 2200-volt variable speed motor, controlled by a reversible 
drum controller and rheostat of sufficient resistance to permit of 
75 per cent speed reduction. 

The spuds, which are two heavy weighted iron-shod timbers 
at the stern of the dredge, and supported from a steel gallows 
frame, serve to brace the dredge as the cutter moves forward into 
the bed of the stream, and can be raised or lowered alternately by 
a controlling winch. Thereby swinging the dredge in an arc, the 
cutter is permitted to open up a channel 150 to 160 ft. wide and 
cut away the bed of the stream to a depth of 30 to 40 ft. The 
main suction pipe extends along the steel ladder, at the end of which 
is the cutter, catches and conveys the dirt and water directly 
behind the cutter, drawing both off as it is cut away. The suction 
pump is of the centrifugal type, single runner, 20 in. suction and 
discharge, operating at 360 r.p.m_ It is located athwartships and 
directly connected by leather link coupling to a 750 h.p., 2200-volt, 
3-phase, 60-cycle, 2-speed induction motor. The control apparatus 
for this consists of a drum controller, which handles the secondary 
current of the motor only, and an iron-grid heavy-duty starting 
rheostat, the primary being taken care of by means of an automatic 
oil switch. 

The water and silt from the cutter are carried back over the 
stern of the dredge through a 20 in. C. Il. pipe line connection 
thereon to riveted sheet steel pipe, at a rate of 450 to 600 cu. yds. 
per hour, with 15 per cent solids, with a velocity of 12 ft. per second, 
varying according to class of material handled. The long, con- 
tinuous discharge pipe is made up of sections carried on pontoons 
and connected by flexible rubber couplings, serving to carry the 
material suspended in the water to the desired point of deposit. 

The average cost of operation of a 20 in. dredge is about $5500 
a month. Pro rata for labor, $3000; power, $2000; incidentals, $50; 
with 20 hours average day’s run and 20 days per month. 

This will make the cost under average conditions about five 
cents per cubic yard, which, with a competitive bid with outside 
dredging companies, would run ten and a half to twelve cents per 
cubic yard. 

Of course, there are periods of heavy and light pumping, but 
this fluctuation is nil compared to the benefits derived from a 
24-hour-per-day power consumer.—From Pacific Service Magazine. 
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AN EXAMPLE IN CONSTANT ANGLE DESIGN 


BY L. R. 


JORGENSEN 


(In the issue of the Journal bearing date of January 15, 1917, the author of this article established 
the fundamental equations for design of the constant angle arch dam, two types of which have recently been 
installed, the one being the great Spauiding Dam of the Pacific Gas & Electric Company and the other 


a construction on Salmon Creek in Alaska. 


In this article the discussion is carried further and concrete 


instances are given showing actual calculations that enter into such design.—The Editor.) 


For dam sites where the abutments are close to- 
gether towards the foundation and where t is large 
compared with R, formula (7) gives values for the 
crown deflection which are too large, even assuming 
that the dam is entirely free to move at the bottom. 
While this formula the curved beam 
action, it is at the same time understood that arch 
action is complete. However, where the arch is thick 
and the distance between the abutments short, the 
arch becomes a wedge and the horizontal curved beam 
takes the greater proportion of the load as acting in 
this manner the support of the same load will require 
a smaller deflection. The deflection in the middle of 
a beam one foot wide held at both ends and uniformly 
loaded is 


considers 


Px 1° 
ee ee (7a) 
E x J X 384 





The notations are the same as before, P being 
the unit water pressure, 1 the length of the beam, E 


songs 


atone, 8 
hom 
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Cet yee waa 
Fig. 4. The Ordinary Type of Arch Dam 

the modulus of elasticity of concrete and J the mo- 
ment of inertia using like units. 

Whenever formula (7a) gives smaller values than 
formula (7) it is indicated that arch action is incom- 
plete. The curved beam action tends to introduce 
axial tension along the downstream face in the middle 
and along the upstream face near the abutments, bur 
the axial compression due to the partial arch action 
and lateral expansion (Poisson’s ratio) will or should 
much more than compensate for this tendency [If it 
does not the design should be changed. 


From curve A the deflection of the arch Fig 3 
at the 1/3 point can be directly ascertained. It is 
found to be 0.132”. If the cantilever 250 ft. high and 
one ft. wide were actually forced to deflect 0.132” at 
this point (Elev. 166.67 ft.) a force F would be re- 
quired which can be found as follows (F is concen- 
trated at the one-third point). 


nx FxF 





D. = 
E xh’ 


In this formula (taken from standard handbooks) 
the value of n depends upon the rate of variation of 
the face slopes. If both faces were vertical n would 
equal 4. If the faces (or at least the downstream 
face) were shaped as flat parabolas, or if the thick- 
ness of ti.2 section in an up and downstream direction 
at the one-third point was approximately half the 
thickness at the foundation, n would equal 8. 

This last condition is the one that theoretically 
fits cases in dam construction the best. Considerable 
modifications are mostly necessary, however, due to 
the fact that the rock foundation itself, to some ex- 
tent, takes part in the movements of the dam body. 
With a full water load the rock foundation under the 
middle portion of an arch dam moves more in a down- 
stream direction than does the ends, as the push in 
a downstream direction is the greatest in the middle 
and as at the ends, only a component of the 
axial compression acts in a downstream direction. 


The cantilever can therefore not take up as 
great a proportion of the water load as_ it 


would if fastened to an immovable foundation and 
more load is therefore thrown on the arch. The 
writer has for some time been trying to find a practi- 
cal value for n by analyzing deflection data obtained 
from actual dams. He thinks he is justified in using 
n= 12 for solid rock foundation, and 16 for seamy 
rock foundation. This makes formula (8) empirical, 
but the results from it are believed to be closer to 
actual facts than any results arrived from mere the- 
oretical considerations on account of the number of 
assumptions necessary to make. 


Inserting the value of 12 for n in formula (8) 
gives 


0.132 12x F X 83.33 

Dy, ai ba aes a lpn calla ephdeincae 
12 432,000,000 110° 
F — 911,000 1b. 


The cantilever will deflect the same as the arch 
when thus loaded. 


The total water load on a vertical slice of the 

0. 15,625 

dam, 1 ft. wide and 250 ft. high, is 250 ———— 
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= 1,952,125 lb. The initial stress supports 1,953,125 
16.4 


x —— = 320,312 Ib., before any deflection takes 
100 


place therefore the load causing a deflection of 0.132 
in. of the combined arch and cantilever must be equal 
to 911,000 + 1,953,125 — 320,312 = 2,543,813 lb. The 
proportion of this amount taken by the cantilever will 
911,000 
be —— 
2,543,813 
Now, the actual load to be divided between canti- 
lever and arch is not 2,543,813 lb. per running foot, but 
only 1,953,123 — 320,312 = 1,632,813 lb. Of this 
amount the cantilever carries 35.8 per cent, or 1,632,813 
35.8 


= 35.8 per cent. 
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. 5. Table for Values of 6 
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point, making the actual deflection at this point 0.132 


64.2 
<x —— = 0.0847 in. 
100 
The bending moment due to this force is equal to 
584,547 & 83.33 = 48,710,301 ft. Ib. 
110° 
The section modulus of the base = ———— = 2.011, 
6 


and therefore the compressive stress on the founda- 

tion at the toe, due to the bending action of the water 
Bending moment 

load on the cantilever, is equal to 





Section modulus 

48,710,301 
= == 24,222 ib. per sq. ft.......... (9) 

2,011 

The total compression on the foundation at the 
toe will be this compression added to that due to the 
weight of the structure which amount to approxi- 
mately 16,200 lb. per sq. ft. at the toe, making the 
total compression approximately 40,400 lb. per sq. ft. 
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If a base length of 70 ft. is chosen, the arch would 
take a greater percentage of the load and the curved 
beam a smaller, leaving the same or less for the can- 
tilever, but, owing to the smaller section modulus of the 
70 ft. base, the compression at the toe wou!d be some- 
what higher than 24,222 lb. per sq. ft., and the com- 
pression due to the weight of the structure would be 
much higher than 16,200 Ib. per sq. ft., so that the 
sum of the two would be considerably more than 40,400 
lb. per sq. ft. Although within the safe limit, the re- 
sulting vertical compression would be somewhat out 
of proporton to the 36,000 lb. per sq. ft. (and less) 
axial compression used when calculating t from for- 
mula 1. 


The dam section with the 110 ft. base contains 
only 4 per cent more material than the dam with the 
70 ft. base (Fig. 3), as the addition is not made as a 
portion of a circular ring, but in the shape of a spher- 
ical triangle. 


Any intermediate base length between the two 
limits given in Fig. 3 could be accepted for a dam 
built on this particular site. 

The two stresses, the 36,000 Ib. per sq. ft. aver- 
age axial compression, and the maximum 40,400 Ib. 
per sq. ft. vertical compression, are acting in planes 
perpendicular to each other, and therefore tend to 
support each other. Although they are low, the re- 
sulting section (Fig. 3) appears slender on account of 
the economical distribution of the material. 

This method of calculating the vertical stress 
upon the foundaton is correct only so long as no ten- 
sion exists at the heel, or if tension exists, as long as 
this tension is properly taken care of. For the con- 
stant angle arch, where the cantilever takes the smaller 
proportion of the load, there will seldom be occasion 
for tension along the upstream face, and there will 
perhaps never be enough tension to demand consider- 
ation. The accuracy of the result obtained from for- 
mula (8) depends to some extent upon the face slopes, 
especially the downstream face slope. The error, 
however, is generally such as to compensate for the 
error made in not considering that the width of the 
vertical cantilever, which is one foot at the upstream 
face, is less at the downstream face. The short cut 
method explained above for finding the division of the 
water load between cantilever and arch action, and 
from that for finding the total maximum foundation 
pressure cannot be used for dams having a crown de- 
flection curve similar to line B, (Fig. 6) as this line 
does not show a maximum deflection near the crest, 
and a zero deflection at the foundation. Deflection 
curve A answers these conditions closely enough for 
this purpose. 

Only the middle or highest dam section has been 
considered, as we are mostly interested in knowing 
the most dangerous stresses in the structure, which 
stresses generally occur, in high dams at least, at the 
downstream toe with reservoir full. 

In formula (1) only average stresses have been 
considered in determining the thickness of each in- 
dividual arch slice. The maximum axial stresses 
should also be investigated. These exist along the 
downstream face and are found from the formula: 
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2 Ry 
Q max. = q X —. 
R, + R, 


Formula (10), however, does not give correct 
results towards the foundation where the arch is thick 
relative to the length of the upstream radius, and 
where the span is short. The proportion of the load 
carried by the arch in such a case is supported more 
by the curved beam than by ordinary arch action. 
This will cause some difference in the value of Q 
max. and q min.—as found from (10), adding to Q 
max. at and towards the abutments and subtracting 
from Q max. in the middle portion between the points 
of contra flexure on the curved beam. These points 
are located thus: 





eee ppd ve ger rian (10) 


sin 9 


Cos 8 = ———— (See Fig. 1) 


In high dams Q max. will ordinarily be lower than 
the vertical compression at the toe, therefore this ver- 
tical pressure is still the most important to investi- 
gate. The influence of initial stress (Poisson’s Ratio) 
tends to equalize Q max. and q min. in dain’s sections 
having upstream faces of steeper slope than their 
downstream faces. In such sections the vertical pres- 
sure due to the weight of material above is greatest 
along the upstream face, and therefore the initial axial 
compression is also greatest. It is fair to assume that 
this condition of relieving Q max. and adding to q 
min. also tends to improve the watertightness of the 
dam. 

In all straight gravity dams built across narrow 
canyons, horizontal tension exists along the down- 
stream face in the middle and along the upstream face 
near the abutments, at least toward the foundation. 
This should be very plain when it it considered that 
any beam fixed at both ends and uniformly loaded 
will support four times as much load as a cantilever 
of the same length sustaining the same water load 
(nothing at the top and a maximum at the bottom.) In 
other words, whenever the beam is four times longer 
than the cantilever, it will support one-half of the total 
load, and whenever this ratio is less than four, the 
horizontal beam will support most of the load. The 
ordinary gravity design does not consider this beam 
action, although when the dam is built in a fairly nar- 
row canyon the greatest portion ofthe load towards the 
foundation is actually carried on the horizontal beam 
and not on the cantilever. While adding materially to 
the stability of the dam (as long as the horizontal ten- 
sion introduced by this beam action is not above the 
breaking point, and as long as the contraction joints, 
if any, are placed at or near the points of contra 
flexure only) the foundation pressure at the toe is at 
the same time much relieved, a very welcome feature, 
especially in connection with high dams. 

Now if the horizontal beam be curved, axial com- 
pression takes place over the entire section, and the 
greater the curvature, that is the smaller the length of 
the upstream radius, the more load will be taken by 
the arch, and the less remains to cause horizontal axial 
tension at any point of the dam faces, due to beam 
action. The resultant axial compression from arch 
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action and lateral expjansion will in general more than 
compensate for this tension. Lateral expansion due 
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Fig. 6. Case in which Short Cut Method is Inapplicable 

whether the dam is straight in plan or curve, but this 
alone will seldom be sufficient to compensate for the 
horizontal tension due to beam action in a straight 
gravity dam across a narrow canyon. The curvature 
must be introduced to eb sure of no tension existing in 
this horizontal beam. For a dam 250 ft. high the bot- 
tom width of the canyon would have to be well 
towards the bottom, and before the influence of the 
horizontal beam action would be negligible unless it 
should have failed in tension first.** It would there- 
fore seem logical to provide even quite long dams with 


** Near the top the horizontal beam would have no practi- 


eal influence. 


(Concluded on page 118.) 
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A NEW ELECTRICAL METHOD FOR TESTING WATER 


BY C. A. EASTWOOD AND C. C. BROWN 


(Much difficulty has in the past been experienced in determining the exact saltness of boiler water and 
condensate used in the large steam auxiliary plants of the West. Not only is this true but the rule-of 
thumb methods now in vogue consume much time and are often unreliable. Here is an electrical 
method, quick and accurate, that has been developed by the authors at Station A of the Pacific Gas & 
Electric Company in San Francisco. Mr. Eastwood is superintendent at this power plant and Mr 


Brown is technical assistant—The Editor.) 


In any steam boiler, the cleaner the boiler and 
the fresher the feed water, the higher will be its 
efficiency and the less the upkeep cost. When the 
feed water is dirty or salty, a heavy scale forms upon 
the tubes and drums, which prevents the heat of the 
fuel combustion from reaching the water and there- 
fore burns out the tubes. Also, the water being salty 
or dirty, is more dense than if it were fresh, and con- 
sequently more fuel is necessary to turn it into steam. 
Besides these bad effects, when the boiler water is 
very salty, it has a pitting or corrosive action on 
tubes and drums, which tend to form blisters and 
leaks, so that the tubes last a much shorter time and 
have to be renewed oftener than if the water were 
fresh. 

Of course, the longer a boiler is run without blow- 
ing off or changing its water, the denser the water will 
get, and when the boiler is run at high overloads for 
long periods of time, the water in it becomes very 
dense. 

Wherever salt sea water is used as a circulating 
cooling medium in engine and turbine condensers, 
there is always found the difficulty of keeping the 
condensers tight and free from leaks that would allow 
the salt water to get into the condensate and thence 
into the hotwells and boiler feed water. Should this 
salt water get into the boiler feed water in any great 
quantities, the boilers soon become very dense and 
the effect is quickly seen on tubes and drums in the 
form of blisters and leaks. 

At Station “A” of the Pacific Gas & Electric Com- 
pany in San Francisco, there are two 15,000 kw. and 
one 12,000 kw. vertical turbines, besides two 4000 
kw. vertical triple expansion engines, all of which run 
condensing. The three turbines are run every day, 
while the triple expansion engines are held for 
emergency service, or are used to build up and test 
out repaired cables, etc. The circulating cooling water 
for these machines is pumped from San Francisco Bay 
and passed through the condensers of the engines, 
turbines and auxiliaries. The condensate from the 
condensers is conducted to the hotwells and is pumped 
back into the boilers,in the usual way. 

To generate the necessary amount of steam to run 
these machines, we have 26 boilers at Station “A,” 
21 Babcock & Wilcox, 2 Sterling, and 3 Heine, the 
total rated capacity of the boiler room being 15,500 
b.h.p. As the day load on the station is about 30,000 
kw. and the peak load at night runs as high as 51,000 
kw., it is evident that a large number of these boilers 
are continually run at an overload. Under these con- 
ditions, the water in the boilers would soon become 
very dense, should the boiler feed water become salty 
from leaky condensers. 

Now, in order to know the density of the water in 





the boilers, or to know when the condensate from a 
condenser is salty due to leaky condenser tubes, it is 
necessary that we have some sort of test that will 
give us this information. If the condensate from one 
of the condensers becomes very salty, due to leaky 
condenser tubes, it is better to waste it than to put 














New Treatment for Determining Salinity of Water 


it into the hotwell and have the salt pumped into the 
boilers. The point is, to know how salty we can afford 
to let this water become before it is advisable to dis- 
card it and use the city supply water, which itself 
contains many scale-forming salts. 

The first method of determining the presence of 
sodium chloride or sea salt in the condensate, used at 
Station “A,” was to draw a test tube of the condensate 
from each condenser and add to it a few drops of 
silver nitrate. If any chloride were present it would 
then appear as a white cloudy precipitate, the greater 
the amount of salt or chloride present, the heavier 
would be the precipitate. 

It is evident that this test merely showed the 
presence of the chloride in the condensate and in no 
way determined the amount present. If this test were 
applied to the city supply water, it showed a consid- 
erable precipitate, thus showing the presence of 
chlorides in the make-up water. Besides these chlor- 
ides, we know that there is present in this city water, 
other scale-forming salts such as sulphates, and car- 
bonates that are not shown by this test but that never- 
theless are deposited as a thick scale upon the drums 
and tubes of the boilers. These, we take care of by 
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the use of a feed water compound that is fed into 
the hotwells. This compound, however, has no effect 
upon the soluble chlorides which remain in solution 
in the boiler water. 

So, the question became with this nitrate test, to 
determine by observation of the white precipitate, 
whether the condensate was better or worse than the 
make-up water. If better, it was put into the hot- 
wells; if worse, it was “put on the sewer” or discarded, 
thus wasting the water and also the heat contained in 
it and using the cold city water for make-up supply. 

Thus it is seen that this test amounted to nothing 
more than guess work, as it depended entirely upon 
the individual judgment of the person making the 


PACIFIC GAS AND ELECTRIC CO. 
CONDENSER SATURATION REPORT 


STATION “A” DATE 
GRAINS SALT PER GALLON 
Nno.s No 6 No 7 
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Chart for Condenser Saturation Report 


test. One water-tender might test a sample of the 
condensate, and viewed by him, if the light was right, 
he might judge it as very salty and discard it. On the 
change of watches, the next water-tender try a sample 
and take it into a better light and calling it fairly fresh, 
turn it into the hotwell. It was simply a matter of 
personal guesswork, and undoubtedly a great deal of 
good condensate and hot water was wasted, to be re- 
placed by cold make-up water, itself containing more 
injurious salts than the water discarded. 

The same conditions prevailed in the boiler room. 
The practice was to empty and fill two boilers each 
night and to blow a couple of gage glasses of water 
out of the dead boilers and in that way freshen them 
up. Starting at No. 1, two boilers would be emptied 
and filled each night; thus No. 1 and No. 2 were 
emptied the first night, No. 3 and No. 4, the second 
night and so on until all 26 boilers had been emptied 
and filled. On the 14th day we would then be back 
to No. 1 boiler and ready to start over again. 
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This method of emptying and filling the boilers 
took no account of the condition of density of the 
boilers, but each one got its share of filling regardless 
of whether it was dense or fresh, as often as its turn 
came along. Thus, No. 1 boiler got emptied as often 
as No. 15 boiler, regardless of whether No. 15 had 
been running at a high overload and consequently 
was far more dense, or having a better draft and higher 
fire-box had evaporated much more water than No. 1 
in the meantime. 


It is true that attempts were made to determine 
‘the density of the boilers by means of the Babcock 
& Wilcox chromate outfit but the results obtained 
were neither satisfactory nor consistent, and required 
too much time to be performed periodically. The same 
is true of the alkalinity titration test, the time con- 
sumed in going over the 26 boilers being. excessive. 


Hence it was decided to try and find some short, 
quick method whereby we could test the condensate, 
feed water, and boiler water and know definitely, 
accurately and quickly, the amount of salt present in 
the condensate or boiler water. 

This object was accomplished in the apparatus 
hereinafter described and which constitutes our new 
electrical method of test. By means of this instru- 
ment, we can test the condensate from the three tur- 
bine condensers and the hotwells in two minutes, and 
know definitely the amount of salt contained therein 
in grains per gallon of water. These tests are made at 
intervals of two hours throughout the twenty-four 
hour day, and a daily record kept on the accom- 
panying “Condenser Saturation Report.” This report 
shows the saturation of the condensate of No. 5, No. 
6 and No. 7 turbine condensers and also the turbine 
driven exciter condenser, at the two hour intervals. 
It also states whether or not the condensate from any 
one of these condensers is on the line or is being 
discarded. 

On the same instrument we can test the water 
drawn from the gage glass columns of all of the 26 
boilers in an hour’s time and know definitely, the 
density of each boiler in grains of salt per gallon 
of water. 

The boilers are thus tested every morning after 
the gage-glass columns have been thoroughly blown, 
and a daily record kept, showing the condition of each 
one and its rate of increase in density. 

Since the installation of this salt meter at Sta- 
tion “A,” we have altered our method of emptying, 
filling and blowing the boilers. Each night, as before, 
two boilers are emptied and refilled, but now, instead 
of taking them in rotation along the line, we deter- 
mine, by the use of the salt meter, the two densest 
boilers and empty these. The dead boilers are then 
chosen from among the remaining heaviest ones and a 
couple of gage-glasses of water is then blown from 
these each night. By the use of this method of chang- 


ing water, the average density of the boiler water has 
been brought down from 250 to less than 50 grains 
of salt per gallon of water. 

As is seen in the accompanying photograph, the 
instrument consists of a board on which is mounted 
a milli-ammeter, a double pole, single throw switch, a 
single pole, double throw switch, two sets of electrodes, 
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a sample measure and a bottle. Either set of elec- 
trodes may be thrown in series with the meter by 
means of the center single pole double throw switch. 


The meter has two scales, an upper or condenser 
scale, and a lower or boiler scale. The upper scale is 
calibrated for the electrode set marked “Condensers” 
and ranges from distilled water or C grains of salt per 
gallon of water, to 6 grains. The lower scale is cali- 
brated for the electrode set marked “Boilers” and 
ranges from 6 grains per gallon to pure sea water. 
The meter is calibrated to read directly in grains of 
sait per gallon of water on a low voltage a.c. or d.c. 
circuit. By being thus directly: calibrated, the salinity 
of any sample may be read off without further reduc- 
tion or conversion and the men using it soon become 


familiar with the relative saturations of the waters 
handled. 


The operation of the instrument is simple. To 
test a sample of boiler water, throw the single pole 
double throw switch to the left, thus cutting the boiler 
electrode set in series with the meter. Fill the meas- 
ure with the water to be tested and pour it into the 
bottle. Put the bottle over the boiler electrode set 
and read grains of salt per gallon of water on the lower 
or boiler scale. 


The same procedure is followed when testing a 
sample of condensate on the condenser electrode set, 
with the swing switch thrown to the right. This time 
the grains of salt per gallon of condensate are read 
on the upper or condenser scale. In all cases the 
measure is filled to overflowing with the sample of 
water to be tested, thus insuring a constant quantity 
of sample and a constant immersion of the electrodes 
in the water. 

The principle upon which the instrument operates, 
is that over the range which we work, 0 to 300 grains 
of salt per gallon of water, the reading of the meter 
is approximately proportional to the salinity of the 
sample, provided that we maintain constant immersion 
of the electrodes into the sample and constant voltage 
across the terminals of the apparatus. 

The instrument is correct to within 5 per cent as 
the meter scales were calibrated by means of solutions 
of known density which had been tested chemically. 
In many tests that have been made since its installa- 
tion, it has checked the chemical analyses exactly 
or within one or two grains of salt per gallon of 
water in one hundred, so that now we rely upon it en- 
tirely and have abandoned all other tests for salt. 

The effect of this installation has been noticed in 
many ways. The boilers are now much fresher, the 
number of tubes renewed for a given kilowatt output 
is much smaller, thus insuring more constant and con- 
tinuous service from the boilers, and the condition of 
the boilers is much better as the fresher water in 
them requires less fuel consumption and consequently 
less furnace repairs. Much less hot condensate is 
wasted than before thereby saving the heat in the 
condensate and also cutting down the make-up water 
bill, besides eliminating much of the make-up water 
scale that had been deposited thickly upon the tubes 
and drums. 

In the engine room the use of this salt meter has 
lessened the amount of condenser work immeasurably. 
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Under the old method of test it was simply a gamble 
in determining which of two condensers showed the 
more salty. As a consequence of this, one condenser 
might be taken down and repacked or tested /for leaks, 
when in reality the other was delivering far more salt 
into the hotwells than the one taken down. 

Again, as the least trace of salt will show a white 
precipitate with the nitrate test, a condenser would 
show salty, but to what degree it was impossible to tell. 
That condenser would be taken down, a dozen tubes. 
or so plugged, the remainder repacked and upon put- 
ting the condenser in service again, the condensate 
would still show salty. Whether or not the night’s 
work had done any good could only be surmised. 
However with the electric sait meter one can instantly 
tell whether or not the condensate is as good or better 
than the make-up water and also what effect a night’s 
work upon a condenser has accomplished. 

Condenser leaks are intermittent, and sometimes 
clear up by themselves. In using the old nitrate test 
a water tender would put a condenser “on the sewer” 
or in other words, waste the condensate at the begia- 
ning of the watch, and not trouble to test it again 
during the watch. The next man, seeing it being dis- 
carded would leave it on the sewer and although it 
might have cleared up in the meantime, would report 
it as salty. The condenser would be taken down that 
night, tested, plugged and perhaps repacked. As each 
condenser contains 6000 tubes and a man must go over 
the 12,000 ends looking for leaks, it is seen that much 
unnecessary work was done through being unable to 
determine the exact conditions and “working in the 
(dark ” 

By the use of this simple electrical apparatus, all 
guess-work has been entirely eliminated as regards the 
salinity of boiler water or condensate, and we are now 
able to tell definitely, quickly and accurately the 
salinity of any sample of water, and by keeping the 
reports as described, we have a complete record of 
the daily performance of the boilers and condensers 
that has proven itself very useful. 

When one considers the saving, not alone in re- 
pairs to equipment and cost of its upkeep, but also in 
time and labor, that has been effected by this simple 
home-made device, one can appreciate its value to any 
station or plant where salt sea water is used as a 
cooling medium in engine and turbine condensers. 





GENERAL INTEREST IN ELECTRICAL 
SAFETY CODE 


A large demand for copies of the National Elec- 
trical Safety Code among state commissions and com- 
panies which are anxious to have it for examination 
and use is an indication of the general interest in this 
publication of the United States Bureau of Standards. 
Preliminary copies printed in November were distrib- 
uted to the press and to many of those who co-operated 
with the bureau in the preparation of the publica- 
tion. Arrangements have now been made to sell the 
code at a low price, and it is expected that a large 
number will be disposed of at the nominal charge that 
has been fixed for it—20 cents with paper covers and 
30 cents with cloth-lined covers. 
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ELECTRICAL COOKING AND HEATING 


BY EDNA GROVES 


(The home electrical is each day solving the problem in scientific and economic evolution of 


American domestic life. 


Here is a timely discussion on home economics as applied to the electrical 


way of doing things and should assist wonderfuliy in forwarding educative ideas in efficiency of the 


electric stove. 


The author is head of the department of domestic science in the Portland city schools 


and presented this paper before.a recent meeting of the Portland Sections of A. I. E. E. and N. E. 
L. A. at the Multnomah Hotel, Portland, Ore—The Editor.) 


Home economics is not a new subject. Our grand- 
mothers pioneered this work; they cared for their 
families and homes without realizing that housekeep- 
ing was a business and cooking a scientific process. 
The education of the girl of today is very different 
from the girl of yesterday—the girl of yesterday re- 
ceived practically the same school training as the boy 
The discipline received in this form of education was 
invaluable but it gave no practical training for life. 
Living is the big business of life, and any work 
whether cultural or industrial should prepare us to 
live. 

Home-making is the business of most women and 
the need of preparation for it cannot be questioned. 
The teaching of home economics began in the agri- 
cultural colleges some forty years ago and today the 
elementary schools, high schools and colleges every- 
where are offering this work. Women have been very 
slow in taking the initiative; the love of tradition 
has made them loathe to keep abreast of the times 
and many modern kitchens resemble those of our 
grandmothers. We have been content to sit back and 
watch new types of machinery go into use in the farm 
and in the shop without realizing that the machinery 
of the kitchen is out of date and methods that were 
useful a few years ago are not applicable today. The 
labor-saving devices now in use were planned by men; 
if these devices are practical and easy to use we buy 
them but we are not inclined to study them seriously 
enough to intelligently criticize. The stoves with 
ovens on the floor were used for generations without 
a complaint. Sauce-pans are still made with the lip 
on the wrong side and women still buy them. The 
architect plans the kitchens not to save steps but to 
make them. Sinks and working surfaces are placed at 
a back-breaking height, and women let it be done. 
The housekeeper of the future is today thinking of 
all these things. While she is in high school she plans 
her house on paper, she cooks an imaginary meal and 
places her equipment accordingly. She studies types 
of stoves and kitchen utensils and she is not 
altogether pleased with the models shown her. She 
has some suggestions to make and the housekeeper 
of the future does not hesitate to criticize present day 
kitchens. That the men of these two organizations 
realize that the housekeeper is in position to assist 
them in this electrical game speaks well for the future. 

Electricity as a fuel for cooking has passed beyond 
the experimental stage. It now compares with gas 
for speed, and for efficiency is superior to any fuel we 
have. The modern electric range is as speedy as gas, 
easier to operate and gives the steady heat of a wood 
or coal stove. 

The idea of the designers of electric cooking 
appliances seems to have been to save current rather 


than to make an element which would give quick re- 
sults. I know the argument that it increases your 
load very much and that you can get results 
by using less current and cooking a longer time, but 
that is not the spirit of the age and you will not com- 
pete with gas, using the slow type of elements. An 
oven that takes thirty or forty minutes to heat for 
biscuits is too slow for practical use. 
true of the units for the plates. 


The same is 


I well remember attempting to make creamed 
crab for a party of twenty on a closed plate attached 
to the side of an electric fireless. I spent some two 
hours in the process and then it did not cream. These 
slow devices have led the housewife to believe that 
electricity is by nature slow. I believe that the stove 
with the higher voltage, properly managed, will cost 
very little more to operate and will be far more useful 
to the housekeeper. The insulation of the oven should 


a Hoven 
No.l re 
| No.3 Cr 


No 
The Arrangement of Stove Space for Electric Cooking 














be sufficient to store heat, and I am quite convince: 
that the coil in the bottom of the oven should carry 
more wattage than the upper element. I see no rea- 
son why a fireless cooker compartment should not 
replace one plate in a four-burner stove. 


One fairly large compartment would be sufficient 
for the average family, and would be a convenience in 
addition to saving current. A small disc would be’ 
a saving for making coffee and cooking in a small 
quantity. The cooking utensils in use are not de- 
signed for electric cooking. All utensils to be used 
on an electric plate should have straight sides, flat 
bottoms and should be slightly larger in diameter than 
the plate and should have a tight fitting lid. It is pos- 
sible with the new type of electric range to work out 
very definite instructions for cooking. 


Formerly we gave proportions for a cake and 
directions for mixing, but we could only say, bake in 
a slow, medium, or quick oven. True, we had a few 
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tests, if flour or paper browned in five minutes, the 
oven was ready for bread, but experience has been the 
only real teacher in handling a coal or gas range. 


We shall welcome a cook book that will give 
definite directions for all oven work, and I am sure 
that it would be a very great advantage in selling 
such stoves as are being made now. 


Directions for operating the oven to properly bake 
a sunshine cake on a Hughes stove might read like 
this: 

Put a paper cap over the pan and place in the center 
of the oven. Turn both elements on full for five minutes. 
Reduce upper element to low. Reduce lower element to 
medium for ten minutes. Then hold both elements to low 
for fifty minutes longer. The cost of baking as per in- 
structions at 3c per kw.-hr. is .0217. 


Directions for roast beef, medium well done would 
run something like this: 

Remove the baffle pan. Turn both elements on full. 

Sear the roast well under the upper element. When the 
oven reaches 250 deg. place the roast on the lower lift and 
leave current on full until the temperature of the oven 
starts to increase. Reduce to low, hold at this tempera- 
ture, allowing 20 to 25 minutes to the pound. A five-pound 
roast would cost in the Hughes oven something like 10c to 
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certainly helps solve the problem of doing without a 
maid. 

It seems to me that the manufacturers of electric 
appliances should consider this Western country one 
of their big fields. Almost every farm may have its 
own power plant and the smaller towns have no gas 
plants, so that the electric stove has no competitor out- 
side the cities. 

When the central stations will sell us current for 
2c per kw.-hr. and the factories will give us a prac- 
tical range for $50, the electric range will be without 
a competitor. 

Due to the efforts of the Portland Railway, Light 
& Power Company, the girls’ department of the Benson 
Polytechnic School was given three electric ranges 
and a number of plates, and my observations on the 
cost of electric cooking are based on experiments con- 
ducted on these ranges. 

Charts similar to the one below were worked 
out for each range and the plates. It has been compar 
atively easy to compute the actua: cost of fuel from 
these charts. 

Dinner | Hughes 
Boiled Chops Baked Potatoes 


3uttered Asparagus Hot Rolls 
Egg Salad 


bake Strawberry Short Cake Coffee 
i Time. Cost. 
In electric ovens better results in the cooking Upper Oven Fol. .. sense SP ipeiexees bad pon . 2 
of meat are obtained by using less current and increas- Seas, pial meme?” “P25 7557" 2? pt Hearn nw 
° . ~ na oe a sower ven Ft Hs vite 2 min 2 
ing the time of cooking. The higher temperature Medium bis wewin tee .0018 
° ° ar “ _ FFF gratia ain . 138 min 
results in a greater shrinkage and a poorer finished plate 1 Full............ "* 98 min 0172 
: Medium. ; 
product. See Siac : -. 18 min 0026 
The greatest cost will always come in pre-heating Piste MI Ball... --.-----++++++--+-+ 15 min acct 
an oven to the desired temperature. The careful Low.... seeeees 20 min 0035 
housekeeper, if she is cooking a roast, will plan an $ .0780 
: Chops, potatoes, rolls and short cake were done in the oven 
oven dinner. eggs, asparagus and coffee on the plates 
Very definite instructions could be worked out for ar ee ee ee See Renee. 
. ry Dinner Il Hughes 
- Yr e ¢ S ce =vs) > qA¢ J 
using the plates also. The housekeeper has so long sia ieiis ‘aie ai =) neat SO 
been used to fuel that could not be handled scien- Spinach eae eee. Satter 
nies , 4 ‘4 ‘ ear Sala 
tifically that it is going to take some education to Tapioca Cream Coffee 
i ; r ™ 7 = . Time. Cost 
induce her to use it properly. She will have toremem- 4. 1 pun...... n PP phone) $ 0205 
ii +4 iq 212 2 Medium.. 
ber the boiling point is 212 deg. and that no matter yee 7 mite eens 
how much current you use under ordinary conditions Plate 11 rel: eseeseee = 21 min -0120 
° te! - ‘ Medium.. ‘ ae 
you will not be able to cook any faster, and will only SMS oxo Ba 9 min 0016 
we eae ” 7 Plate III SIRT die « 6 a asin ; 17 min 0097 
waste electricity. Medium..... ; 
Tk . : : : I eer .. 11 min 0017 
There are many electric appliances which will  pyate tv Full... aoe a eaten 0094 
materially aid the housekeeper. A motor attachment s,s iia let detects em 0062 
for an egg-beater, an ice-cream freezer, and a bread ee 
mixer should be very practical. A breakfast table The oven was not used in cooking this meal 
: . if ° Tapioca cream was made in double boiler 
equipped with a percolator, a toaster, and a grill Seven people were served. 
Cost of Operating Hughes Range for the Following Stated Periods at the Rate of .08 per Kw.-hr 
Hughes No. 50 (Only). 
Watt hrs. 5 min. 10min. 15min. 20min. 25 min. 30 min. 35 min. 40min. 45 min 50 min 55 min 1 ht 
Broiler— High..... 1300 =.0032,—« «0064 = .0096 = 0128 = «0160 193 86.0334 §8=.0256 8=—6.0288 = 0320 = 0352 o35 
. Medium.. 700 0017 .0034 0051 .0068  .0085 0103 «= 0119 0136 0153 O17 0187 ee 
” Low..... 350 .0008 .0017 0025 .0034 .0042 , | S++ 4-9-9 + 4-4 6-4-4 —_ 
Oven—  High..... 1000 0025 0050 .0075 .0100 .0125 .0150 0175 M200 0225 0200 0275 03 
- Medium.. 500 0012 0025 0037 0050 0062 0075 0087 -0100 0112 0125 0137 O15. 
se BANE s 6 ous 250 .00062 .0012 0018 .0025 0031 0037 0043 0050 0056 0062 0068 0075 
No. 1. 2 = ee eo 
Element—High .... 1150 00287 .0057 0086 0114 0143 0172 .0200 .0229 0258 0287 0315 0345 
oa Medium .. 550 0013 .0027 .0039 .0052 .0065 .0078 .0091 0104 0117 0130 0143 0165 
“ Low ....; 300 §=©.00075 «=.0015 = 0022S .0030 = 0037 "0045 0052 0060 0067 0075 0082 = .009 
No. 2. . eas e1F ear 
Element—High .... 1150 .0028 .0057 .0086 .0114 .0143 .0172 0196 0229 0258 0287 0315 0345 
«e Medium .. 550 0013 0026 0040 0054 0068 0082 0095 0107 .0123 0137 0150 0199 
+ SOW ose: 300 §©=6.00075 «= 0015s 022.0030 = 0037 "0045 10052 0060 = -.0067 .0075 0082  .009 
No. 3. ‘ om 915 NO 4r 
Element—High .... 1150 0028 0057 0086 0114 0143 0172 0196 0229 0258 9287 0315 -0345 
. Medium .. 700 00175 .0035 0052 0070 £0087 0105 .0122 0140 0157 0175 0192 O21 
‘“ ——- - | 350 00087 0017 0026 0035 0043 .0052 0061 0070 0078 OORT 0096 0105 
No. 4. Pe ia as acaiie ORT 
Element—High .... 1900 .0047 0094 0141 .0188 0235 0282 .0329 0576 0425 470 44-4. ee 
5 Medium .. 950 0023 .0047 0070 =§=.0094 = .0117 0141 -0164 -0188 0211 rep + pape wee 
TOW 2... 500 0012 0025 0087 0050 .0062 0075 0087 .0100 .0112 0125 0137 019 
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Breakfast I. Hughes. 


Oranges. 
Muffins. Cuddled Eggs. 
Jelly. Coffee. 
Time. Cost. 
ei: he Se eee eerie 2 ee pe oe 27 min. $ .0141 
NT SPE re eer 5 min. -0017 
Ross ka kay abies wee 11 min. .0018 
Eeror. Ue Ese cae die eens ds dak 27 min. .0135 
IN o's Sc ger eee ew heugioce 
BM a % os Seg bow be ene 11 min. .0013 
Plate III eS ck 50s se eee ey eee 15 min. .0086 
IN s.0.05 ¢e 4a 5) caw 
SP Te ee a 15 min. .0026 
$ .0436 
The muffins and eggs were done in the oven. 
This breakfast was served to five people. 
Breakfast II. Hughes. 
Corn Flakes. Sliced Bananas. 
Toast. Jelly. 
Coffee 
Time. Cost. 
Me ee RE aR SP ahr eo 12 min. $ .0077 
4 ce, | Oe ee 22 min. .0126 
RA. what che Cr ca do ete e en 5 min. -.00087 
$ .02117 


This breakfast was served to five peopie. 


The percolator is a six-cup universal with a very small 
disc bottom. 


Breakfast III. 


Stewed Apricots. 
Cream of Wheat, Sugar, Cream. 
Griddle Cakes, Syrup. 





Coffee. 
Time. Cost. 
Plate ey reas 5 min. pS eS Cen ee $ .00287 
MERE e re 15 min. -00220 
Plate & rae eS a i re -00570 
SNE ih ava eo oe 2 min. 00015 
ee! ee | eee 20 min. 3: i kuna d 0 0 oueuw we ch -01140 
Serer: 13 min, 00180 
PUGte . EE ee no xs 10 min. RINE so cad bKebine én. 5-0 -00570 
7, ETS 5 min. .00075 
Piate: TV. F ee soi. cexn 10 min. RE hos o c'nie ois ea ee eae .60940 
ee Pate 13 min. .00370 
.04367 


This breakfast was served to five people. At least twelve 
griddlies of cakes were cooked. After the griddle was thor- 
oughly heated, the cakes could have been cooked indefinitely 
on low. 


Sunshine Cake. 


Time. Cost. 
Upper Ove Bae ues oid data wens 9 min. 
DOU 2 x feats aWoe wd Ae as $ .00576 
i IS rr Fee eae 
Se Oe TO ass one ekes bebe tian 22 min. .00274 
GE. soe Wadasi see ces 31 min. .00774 
Ns ko SA bites eee 00:8 9 min, .0045 
$ .02074 
Ten eggs were used in this cake. 
Angel Cake. 
Time. Cost. 
SO S000 Te aio xa sos 3 caw hese 50 min. $ .0085 
BOONE Ske stan ccube wuss 
PE an Gade és AR Ke 5 min. 0032 
et a ree ye 40 min. .005 
I en clk 6 ae pales 10 min. .0025 
PD Wee eb te ba aa sce 5 min. .0025 
$ .0217 


This cake was baked in an aluminum pan with tube center. 
Twelve eggs’ were used. 





TEN BILLION TONS OF COAL 


The Nenana coal field, Alaska, will be tributary to 
the government railroad now under construction from 
Seward to Fairbanks. Though the coal of this field is 
lignite and hence of low grade, yet it has great value 
as a source of fuel and power for Fairbanks and other 
Yukon placer camps. The field is about 60 miles south 
of Fairbanks. It is estimated by the United States 
Geological Survey, Department of the Interior, that 
the Nenana field contains some ten billion tons of 
lignite. The Nenana coal field iies in what is known 
as the Bonnifield region, which also contains some gold 
placers that have been mined in a small way for the 
last 10 years. This district is described in a report 
entitled “The Bonnifield Region, Alaska” (Bulletin 
501), which can be obtained on application to the 
Director of Geological Survey, Washington, D. C. 
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OZONE FOR THE CHILDREN—II. OR ENGI- 
NEERING TWISTERS RETOLD 

1 then recalled to the group interested in the dis- 
cussion how the clever young wire-stringer out West 
was said to have made a princely salary in drawing 
copper for one of the large hydroelectric companies. 
This young man proposed to the head of a construc- 
tion gang that he needed work and he must have it 
at any sacrifice. In fact, money he said was of small 
consequence. He must have something whereby he 
could acquire sufficient to eat and at the same time 
amass experience in his chosen profession. He would 
gladly sign up for a year while getting his experience, 
and in fact would agree that one dollar for the first 
month, in addition to his meals, would be sufficient. 
As the months passed by during the year, he said his 
experience would make him a valuable man. As a 
consequence it would seem that doubling his cash 
allowance each month for the year ought to offset his 
increased usefulness due to the experience acquired. 
The chief quickly computing for several months ahead 
the small salary item, readily agreed, but at the con- 
clusion of the year he fainted when he found this mean 
salaried youth drew down $4095 in addition to his 
board bill, as follows: 


Istmonth.. $1.00 5th month.$ 16.00 9th month.$ 256.00 
2d a -. 2.00 6th YT aeees. 7 ee 10th oS a a 
3d * 7th "Se 94.00 llth “ .- 1024.00 
4th ‘4. -- 8.00 8th “row 2EB.08 12th = . 2048.00 

$4095.00 





AN EXAMPLE IN CONSTANT ANGLE DESIGN 
(continued from page 112) 

a slight curvature sufficient to take care of the hori- 

zontal tension. 

Whenever load is supported on a beam or on a 
cantilever, shearing stresses are introduced. These 
shearing stresses reach their maximum values at the 
foundation and at the abutments, and should be inves- 
tigated in order to be sure that they are within safe 
limits. In the case of dam section shown in Fig. 3, 
base 70 ft., it can easily be shown that even should 
the shear on the lower 50 ft. of the dam correspond 
to the full water pressure, this stress would be en- 
tirely within the safe limits, amounting to approxi- 
mately 4,000 lb. per sq. ft. Along this joint the max- 
imum unit compression generally exists. This com- 
pression is so much larger than the shear that actual 
shear cannot take place, as friction alone will preven‘ 
any tendency of sliding at the abutments. 

Before concluding the general discussion the ac- 
tion of changes in temperature should be considered. 
As the ends of the arch are fixed to the abutments, 
the shortening or lengthening of the arch due to tem- 
perature changes either causes cracks to develop or 
forces the crown back and forth. In the constant angle 
arch type the average crown deflection for the same 
amount of decrease or increase in length of arch is 
only about one-half of that required by the common 
arch curve. (See curve A and B, Fig. 6), and the 
tension or compression necessary to cause this deflec- 
tion or pulling back of cantilever may therefore not 
exceed the ultimate strength of the concrete, in which 
case no cracks would develop. In any event cracks 


are not so liable to occur as in the common arch type 
of dam. 
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l MERCHANDISING ELECTRICAL ENERGY | 





(The oil engine, due to its widely heralded progress upon ship-going vessels, has created a new factor 
of competition in. the merchandizing of electrical energy in the West. Whether this type of engine will 
ever attain the high type of usefulness claimed by its proponents time alone can tell. Here are argu- 
ments presented by the commercial agent of the Southern Sierras Company at Riverside in meeting 
competition from this source of inroad into the electrical field of distribution—The Editor.) 


COMPETITION WITH THE OIL ENGINE 
BY R. REMSCHEL 


In making a comparison on the cost of operation 
between the oil engine and electric motor the following 
are the items to consider: 

Fixed Charges: Consisting of interest on the 
investment, depreciation. taxes and insurance. Inter- 
est: This is an arbitrary quantity and is usually 
figured at 7 per cent. However, there is no rea- 
son why it should not be figured higher and figured to 
its full earning capacity. Depreciation: Due to the 
fact that oil engines have not been in operation long 
enough to definitely determine, this has to be as- 
sumed. With the old type of gas engine figures usually 
used varied from 8 to 12 per cent, depending upon the 
care the machinery was likely to obtain. Due to the 
high temperature and speed that the oil engines operate 
under, it is reasonable to assume, and in fact, certain, 
that the life of the oil engine will be less than of its 
prototype, the gas engine, and therefore the figure 
of 10 per cent depreciation is not too high. With 
motors 5 per cent for depreciation is usually used and 
is ample, and as proof we can point to a number of 
motors that have been operating now for over 30 years 
and many of them are practically as good today as 
when they were installed. Taxes: This is the same 
in both cases, and is usually figured from 2 to 3 per 
cent, and 2% per cent are the figures that are mostly 
used. Insurance: Due to the greater risk on account 
of the inflammable oils around the engine, insurance 
is usually a great deal higher than fof motors, and runs 
approximately as follows: Gas arid oil engines, 2 per 
cent; motors, 1 per cent. Labor: The amount of labor 
required varies with the type and size of engine; four 
cycles require more attention than two cycles. How- 
ever, all of them should have constant attention. The 
engine salesman will tell you that this is not necessary. 
This, however, is not so, as there are many small and 
delicate parts about an engine, and if any of them 
should give trouble it would affect the whole engine. 
With a motor it is entirely different. These, as you 
might say, are “fool proof.” A motor will run from 
one end of the year to the other with little or no atten- 
tion. All that is required is oiling about once or twice 
a season. A small plant operating during the daylight 
hours with only one man as an attendant is usually 
sufficient. This attendant usually obtains from $75 to 
$100 per month as salary. Where twenty-four hours 
or continuous operation is required, sometimes one 
man can take care of the plant by sleeping in the en- 
gine room. This man usually obtains from $100 to 
$125 per month. This feature, however, is not a good 
one and not advisable, and the best policy is to employ 


two men, say one at $75 and the other at $60 per month. 
In case of electric motor no labor is required. 

Repairs: This is another item which is difficult to 
predetermine, inasmuch as cost of repairs is in a great 
measure dependent upon the man in charge. Oil en- 
gines have not been in operation long enough to dem- 
onstrate and give authentic figures of the cost of re- 
pairs. However, it is reasonable to assume that it 
will be as much and more, in fact, than the present 
gas engine, which we find will easily exceed 5 per cent. 
Motors we know will not take that much, but to be on 
the safe side we will say also 5 per cent. This per- 
mits the motor being rewound every four or five years, 
thereby making it just as good as new again. 

Fuel Oil: Oil engine manufacturers will guaran- 
tee from 10 to 15 h.p. hours per gallon of fuel oil; 
this, of course, at full load. With the proper adjust- 
ment on the engine a certain grade of fuel oil, for 
instance, oil that has a limited amount of water, a 
limited amount of sulphur and no ash, which is not al- 
ways easy to obtain. In actual practice it has been 
demonstrated that the fuel consumption is usually a 
great deal higher. Then again, there is absolutely 
no guarantee as to how high the price of fuel oil is 
going to advance. All of our figures are based upon 
ten-year basis, and fuel oil can go skyhigh in that 
time. Look at the enormous advance of oil in the last 
ten years. There is nothing to assure us that oil will 
not continue to go up in the same proportion in the 
future. With electricity you are absolutely assured 
to get it. You can make a contract with the power 
company for any number of years in advance, thereby 
assuring yourself against a rise in rate. 

Lubricating Oil: Due to the high speed and tem- 
perature that oil engines operate under, they require 
a great deal of lubricating oil, and the cost is usually 
about 15 per cent of the cost of fuel oil; that is, pro- 
viding that the engineer looking after engine is very 
careful. I have known of instances where the fuel 
oil cost on a stationary engine was over 50 per cent 
of the cost of the fuel oil, and in one instance that was 
brought to my attention in the case of a marine engine 
the cost of lubricating oil exceeded that of the cost of 
the fuel oil. This only demonstrates that it is up to 
the man in charge, while with the motor the lubrica- 
tion is automatic and cost of lubricating oil is never 
figured, as it is a negligible quantity, and $1.00 worth 
of oil will take care of the average sized motor for over 
a year. 

Arguments Against the Oil Engine: Some of the 
arguments against an oil engine, or, in fact, any 
engine, are that the cost of operation cannot really be 
determined with any degree of accuracy. The person 
purchasing an oil engine can be compared to a person 
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sitting down to a game of poker—neither one of them 
can tell what is in store for them. There are a great 
many things which depend upon the successful opera- 
tion of the engine. The Labor Question: While you 
might have excellent help today, you are not sure how 
long you are able to retain them. Then the proper 
mixture of fuel is necessary, which again depends upon 
the great number of changeable conditions. Then we 
have the necessity of proper lubrication; if not enough 
oil is given trouble will occur; if too much, the cost 
of operation is too high, and it really takes an expert 
to really determine exactly how much is required 
under the different operating conditions. Then you 
have the cost of fuel oil; this is steadily rising in price 
from year to year and no one knows when it is going 
to stop. You look back a few years and see how the 
price has gone up. 

One thing in making comparison that is usually 
overlooked and which is quite an item, although 
on the face of it does not seem so, is the belt 
question. Take two similar cases—one is with a motor 
and the other with an oil engine, and you will find that 
the motor driven belt will last at least twice as long 
as the one on the engine. This is due to the fact that 
with a motor the pull is absolutely steady and the 
leather does not have to work, while in the case of the 
engine the impulses produced by the combustion are 
all transmitted through the belt and very soon wears 
it out. Belts at the best do not last long, and, further- 
more, they are expensive. 


Oil installations, due to their size, require a great 
deal larger building and more ground, which means 
additional investment. Then, again, the best of oil 
engines leak oil and keep the surroundings in a dirty 
looking condition, and a great deal of time is spent in 
cleaning up. Then there is the noise of the exhaust, 
which perhaps in the daytime is not so objectionable, 
due to the surrounding noises, but at night, when one 
wants to sleep, there is no question but that it is a 
nuisance, 


One item that is usually overlooked is that in 
order to obtain at the lowest possible price it is neces- 
sary to purchase oil in carload lots. ‘This means that 
provision for storage has to be made for at least a 
carload and a quarter. This entails an additional in- 
vestment, rapid deterioration of the tank and consid- 
erable loss in evaporation of the oil. Also interest on 
the money tied up in laying in a large supply of oil 
must be allowed. All these items, taken individually, 
do not amount to so very much, but collectively they 
do and should be figured. 

While our figures are all on a ten-year basis of 
depreciation, in all probability long before that time 
is up these engines will have been superseded by some 
more modern machine and the depreciation charge in 
that way increases from what it was originally figured. 

In conclusion I want to say that if the salesman 
who gets into competition with oil engines will bear 
in mind that they are new and have not been tried 
thoroughly and to see what results they will obtain 
in the long run and of course upon the prospects that 
at best everything pertaining to the oil or gas engine 
is nothing but guess work. This point should be 
brought out very strongly to the prospect. The sales- 
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man should acquaint himself thoroughly with the 
other fellow’s proposition and try and know a little 
more about his business than he does himself so that 
he can combat any erroneous statements his com- 
petitor is liable to make. 
° Example. 

It is intended to install a plant that will require 20 h.p. 

but 25 h.p. is to be installed, will operate seven months con- 


tinually, electricity is $42.00 per h.p. and distillate $1.50 per 
barrel, lubricating oil 50c per gallon. 








First Cost— Ellectricity. 
eee ew. MROtO?, LAOS CPM. od. ied cece tive $ 380.00 
i a a a 85.00 
OO ea i gape © es 15.00 
DE ala b aoitels Kick > Ans KEEN So 6a cuca behead 60.00 
PRUNE det S ak him s Ci B ei GeaORE 0 « ER eed CaS $ 540.00 
Fixed Charges— 
Interest, 7 per cent. 
Depreciation, 5 per cent. 
Taxes, 2 per cent. 
Insurance, 1 per cent. 
Total, 15 per cent on $540.00, equals........ $ 81.00 
Repairs— 
§- ger cent: of 6560.00 WOURIS iia. aicidasins oxi 27.00 
Labor— 
1 hour per day at 25c, equals per month, $7.50.... 
8 months, 60.00.... 60.00 
Electricity— 
ee ee OD MS on ss och Wane sweNeca ee 05% 840.00 
Lubricating Oil— 
ee eB POS oS iid Ne eS Shoes eRe ceu 1.00 
First Cost— Oil Engine. 
Se ED 5.5 a da Hebe wa eaigistne Os Ria ceenaw se’ $1,000.60 
te ee a ci Coss 5 ban Be ws bw eben oe 6 250.00 
RE aoig cisld ond RW Re «Stare Lox ae FER oid sp Has 50.00 
SEs ere eer oe ree oe nee 75.00 
UN kar Cua Sick sve seein tie dee twee a 80.00 
NG hls eo sg Vili 5p pois VEO b yale bs eae ees $1,455.00 
Fixed Charges— 
Interest, 7 per cent. 
Depreciation, 10 per cent. 
Taxes, 2 per cent. 
Insurance, 2 per cent. 
Total—21 per cent. 
21 per cent of $1455.00 equals................... $ 305.55 
Repairs— 
5 per cent of $1455.00 equals.................... 72.75 
Labor— 
1 man, $60.00 per month, equals................ 420.00 
Fuel Oil— 


On basis of 10 h.p. hours per gallon is two gallons 
per hour, 1460 gallons per month or 10,220 gallons 
for seven months, equals 243 barrels at $1.50 per 


I IER ind eat Fs Sed re oiled bike SERS as 364.50 
Lubricating Oil— 

This will require 2 barrels in 7 months, at $21.00 

ae. DOWN, NEE Bo 5 RaceAAS 5 Kiva o 068 3 45s So eens 42.00 

Summary Motor. Oil Engine. 

Wire CUA 0: ised 6 A has > $e S08 $ 81.00 $ 305.55 
I noi. 5 Fea EK ah le he wale Ob 27.00 72.75 
I es eis a eas EES vee HR Ea eee 60.00 420.00 
IS, 58 Bak 6 ask ec eee eae ENS 4 840.00 
RRS ot aA Soe ee STO ye 364.50 
EE OE candi 650 0k seen 0a bens 1.00 42.00 

ERS aS. he CE Sac rend oh ek eee eae $1.009.00 $1,204.80 
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DEPARTMENT CONDUCTED BY S. T. HARDING 


(Worthless lands, long discarded due to over saturation of alkali salts, are now to receive the 
revitalizing attention of the electrically operated pump. In the following article recent drainage activi- 
ties around Fresno, California, are considered and the fruits of recent experiments there performed 
should assist much in extending the usefulness of the electrically operated pump to other sections of 
the West where drainage for alkali saturation is feasible—The Editor.) 


POSSIBILITIES OF PUMPING FOR DRAINAGE 


The need of drainage for a large area of land near 
Fresno has been recognized for many years and the 
methods by which such work could be accomplished 
have been the subject of investigation by both pri- 
vate and public organizations. Two reports have 
been issued recently in which this subject is discussed. 
One of these is the report of Mr. L. C. Hill, consult- 
ing engineer, prepared for the Director of the U. S. 
Reclamation Service; the other is Bulletin 273 of the 
California Agricultural Experiment Station on the 
“Kearney Vineyard Experimental Drain” by W. W. 
Weir. The following discussion has been prepared 
from the information given in these two reports. 


Report of Mr. Hill 


The report of Mr. Hill covers the more complete 
utilization of the waters of King’s River by the stor- 
age at the Pine Flat site of 600,000 acre feet of flood 
water and the development of 300,000 acre feet ar- 
nually by pumping from ground water in the areas 
now irrigated. As stated by Mr. Hili, “In order to 
utilize the flow of Kings River to the utmost and to 
bring the largest amount of land in cultivation in this 
district, it is necessary (1) to build a storage reser- 
voir of as large capacity as topographical conditions 
make feasible at reasonable expense; (2) to supple- 
ment this supply by that from the underground storage 
reservoir in the delta of Kings River, of which the 
available capacity, with a comparatively small fluctua- 
tion of the underground water plane, is probably from 
three to four times that of the reservoir to be built 
at Pine Flat.” 

It is estimared that of the water placed upon the 
land probably twenty-five per cent passes down below 
the plant roots and is lost so far as surface use is con- 
cerned. Including canal and river bed seepage it is 
considered reasonable to suppose that 500,000 acre feet 
per year may be pumped from the underground waters 
in the delta of Kings River without permanently low- 
ering the water plane. If pumping is limited to 200,- 
000 acres with an annual lowering of the water table 
of 10 ft. and a ground water storage equivalent to 20 
per cent of the volume, 400,000 acre feet per year 
could be developed. In the calculations as to the future 
supply of the district Mr. Hill assumed that 300,000 
acre feet could be safely pumped each year from un- 
derground storage. The small slope of the land in this 
area makes the cost of gravity outlets too high to be 
considered feasible. 


To supplement direct flow and storage supplies it 
is estimated that 63,000 acre feet will be required from 
such pumping in the month of maximum demand. 
This is equivalent to a mean discharge of 1050 second 





feet for this month. Adding 15 per cent for reserve 
pumping plants to cover breakdowns and for use in 
times of shortage in the gravity supply, a total of 605 
plants developing 2 second feet each are considered 
desirable. Pumping drainage water from sumps about 
10 ft. deep into irrigation ditches, it is stated, has been 
in practical operation here for some years. The topog- 
raphy of this district is such as to make the 
cost of a gravity outlet, at least for small dis- 
tricts, prohibitive. Tile drains discharge their water 
into shallow wells or sumps from which it is 
raised into the irrigation ditches. It is estimated from 
data obtained from wells operating here that an aver- 
age of 2 second feet can be obtained from each well 
with average lifts, including draw down of not over 
30 ft. On an estimated overall efficiency of 45 per cent 
each plant will require a 15 horsepower motor or a 
total power development requirement at the dam of 
10,500 kw. 

The following estimated cost was used for such 
pumping plants: 


Oe Ate A ee 2 aa Si eee ere $315 
Se Bard Tea ak WG 6 Wala ard del bbe ORs eho wd W Race we 6 wows Kener 660 
ie Ls hans wind oats wis mo dae's,2 ©,0-¥.> 0.6 a0ipme ele 20 
MEE INT << otait died Siew ale ove wee wee er ¢T ee Pee Pulte 35 
es a ed i a ade SG bla i ew Ne Sw nw ae bh wees ey 50 
eee a eh olau a Oh es a vedt ek saces ot oVEEVeSC TL CTT ELT Cee - 1275 
EE 2 eee ee eer © 150 
Ae a Pals bbs aban eens dh emkawaveeectieownr 150 
hs Bia dae ole wan < oho ad am awa taeee & Gator $2655 
Engineering and contingencies......... wy ey 345 
$3000 


The cost was considered to be practically the same 
whether belted or direct connected units were in- 
stalled. The direct connected unit would operate at a 
higher efficiency and in many ways be more satisfac- 
tory. The estimate given is based on the deep well 
turbine type of pumps, although the cost of the com- 
plete pumping plant would not greatly differ what- 
ever type of pump might be adopted. 

This cost is at the rate of $1500 per second foot 
capacity. The total cost of the 605 plants would be 
$1,815,000. If run continuously for 180 days, 435,600 
acre feet would be pumped giving a plant cost of 
about $4.17 per acre foot of capacity as against an 
estimated cost of $11.61 per acre foot for storage. 

Such pumping from the ground water would not 
only furnish a supplemental water supply for the 
irrigation of additional lands but would also lower the 
ground water on lands now rendered infertile by the 
high water table and the accumulation of alkali. 

Experimental Drain of Kearney Vineyard 

This report gives a detailed account of an experi- 
mental drainage system actually in operation on a 
portion of the lands of the Kearney Vineyard property 
now owned by the University of California. While 
various general investigations of the need for and 
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methods of drainage in this vicinity have been made by 
different government bureaus, it was felt that none of 
these had been carried far enough to demonstrate the 
actual results obtainable and the costs of such work. 
An area of 160 acres previously productive but which 
in 1912 had become badly “alkali” was selected for the 
experiment. The alkali in the surface foot varied from 
less than 0.2 per cent over most of the tract to 30 per 
cent over small areas. The principal salts were so- 
dium chloride and sodium carbonate, the former pre- 
dominating. The water table varied from within 2 ft. 
of the surface in June to a maximum depth of 7% ft. 
in the early winter. 

The system consists of covered tile drains leading 
to a sump from which the water is pumped. The av- 
erage depth of the main drain is 7 ft. and that of the 
laterals 534 ft. 

In the system as constructed in 1913 a 3% inch 
vertical centrifugal pump direct connected to a 5 h.p. 
motor was used. Soon after flooding to remove the 
alkali was begun in 1914, it became apparent that the 
discharge of the drains could not be handled by this 
plant. An auxiliary pump operated by a gasoline 
engine was temporarily installed at one of the silt 
wells on the main drain; at the end of the 1914 season 
this equipment was replaced by a 5 inch horizontal 
pump direct connected to a 7% h.p. motor. It was 
necessary also to relay a portion of the main drain with 
larger sized tile. In 1914 after flooding, one-half the 
tract was planted to Egyptian corn; the stand secured, 
however, probably did not more than pay for the cost 
of harvesting. In 1915 no crops were grown, the sea- 
son being devoted to the eradication of Bermuda grass 
which had become established on the area. The plow- 
ing, collecting and burning of this grass, repeated as 
required, cost $12.20 per acre. In 1916 oats and barley 
were grown on the whole tract, the average yield of 
hay being 1.2 tons per acre. 

In 1914, flooding of the tract to remove alkali con- 
tinued throughout March and April, as much as 40 
acres being under water at one time. Sufficient water 
to cover the tract to a depth of 1.88 ft. was removed 
by the drains during this year. In 1915 the larger 
pump removed water equivalent to an average depth 
of 2.79 ft. over the tract; in 1916 the corresponding 
figure was 3.12 ft. In 1915 the pump was in operation 
97 per cent of the time between March 22 and August 
20, the average discharge from the 160 acres being 1.52 
second feet. In 1916 the pump operated 97 per cent 
of the time between April 10 and September 25, the 
average rate of discharge being the same as in 1915. 
In 1915, the maximum weekly discharge occurred in 
April and was at the rate of 2.38 cubic feet per second. 

Owing to the effect of the flooding it is difficult to 
determine the amount of lowering of the ground water 
due to the drains. In May, 1916, the average depth to 
ground water on the tract was 4.8 ft. when the depth 
in 3 wells on the tract south of the one drained was 
2.6 ft. 

The results of alkali tests carried on during these 
years indicates that a total of 285 tons of alkali salts 
have been removed from the 160 acres with the drain- 
age water. In 1914, it was found that the average 
alkali in the surface foot had been reduced to 50 per 
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cent of that present before draining; in 1915, the alkali 
was further reduced to 40 per cent of the original 
amount. Over 3% of the sodium chloride was removed 
and about 1/6 of the sodium carbonate. The average 
alkali content is now less than is usually considered 
detrimental to crops. 

The cost of this work has been higher than would 
be necessary with other similar work. In addition to 
the direct changes actually made, experience on this 
tract has shown places in which costs could be re- 
duced. The cost up to January, 1916, had reached a 
total of $100 per acre. The cost of the original con- 
struction was $60 per acre of which the cost of 
the 21,840 feet of 6 to 12 inch tile was about $42 per 
acre or an average of 29 cents per foot of drain. 
The cost of the field ditch system and checks for 
flooding was $6.35 per acre. The expenses in 1914 
amounted to $18.60 per acre of which $9.50 consisted of 
changes in construction, $7.10 in operation, including 
the cost of flooding and $2.00 in Bermuda grass con- 
trol. In 1915, $4.00 per acre were spent in flooding and 
operation of the system and $12.20 per acre in Ber- 
muda grass control. Beginning with 1916, the tract 
was considered to be sufficiently productive to be self- 
supporting. Of the total costs of $100 per acre, $20 
were expended on the land in flooding and Bermuda 
grass control which in many tracts may not be neces- 
sary. It is estimated by Mr. Weir that $20 per acre 
of the construction cost could be served in future sys- 
tems. On this basis such drainage plants under favor- 
able conditions might reclaim lands at a cost of $60 
per acre. 

Mr. Weir recommends that drainage plants under 
similar conditions be designed to remove 1 second foot 
for each 100 acres drained and that lateral drains be 
placed about 400 ft. apart and 6%to 7 ft. deep. 


Comparison of the Two Methods of Drainage. 

These two reports involve the use of pumping as 
a means of lowering the ground water. In the tract 
on the Kearney vineyard the water is brought to the 
sump through covered tile drains, a method which 
the author estimates may be constructed at a cost of 
$60 per acre, although the actual cost on the experi- 
mental tract was $100 per acre. The records of the 
drainage work in other systems indicates that the cost 
for large areas might be reduced materially below $60 
per acre due to the use of equipment which such work 
would make practical. Mr. Hill’s method, based on 
plans which have been advocated for a num- 
ber of years by Mr. I. Teilman, engineer of the 
Fresno Canal & Irrigation Company, consists in draw- 
ing the ground water to greater depths (estimated 
to average not over 30 ft.) at the pumps so that the 
system of tile drains will not be required. 

Mr. Hill’s estimated cost of $3000 per pumping 
plant of 2 second feet capacity would be equivalent 
to a cost of $15 per acre if 200 acres per pumping 
plant were drained, this being the rate of capacity 
recommended by Mr. Weir. Mr. Hill as a preliminary 
figure estimates that the 605 plants can draw from 
200,000 acres or an average of 330 acres per plant which 
is equivalent to $9 per acre drained. The tile drainage 
method requires a lift of only 12 or 14 ft. or less than 
one-half the average lift in the proposed sump method. 
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PACIFIC COAST N.E.L.A. SECTION JOTTINGS [ 
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(New Me.ico and its central station problems have long been unheralded in other commonwealths of the 
West, although many new ideas of intense interest to other company members of the Pacific Coast 
N. E. L. A. Sections, are being worked out most efficiently. At a later date our readers will be given 
some of these ideas in more detail. In the succeeding pages brief notations from New Mexico are 
given, followed by a discussion on The Field Agent by the commercial engineer of the Southern Sierras 

Power Company. Contributions from all member companies are invited in these columns.—The 


Editor.) 


NEWS OF MEMBER COMPANIES 


The Deming Ice & Electric Company of Deming, 
New Mexico, in common with many towns along the 
Mexican border, has built up a profitable load among 
the military camps which have been established. The 
company made the pole line extensions and the army 
wires the tents. Due to financial difficulties of a large 
irrigation project in the vicinity, Mr. J. A. Shepard, 
the manager, has a large stock of vertical motors which 
he is gradually selling throughout the country. There 
does not seem to be much incentive for selling ranges 
here as the cold winters necessitate coal ranges for 
cooking and heating and consequently the summer 
cooking peak would be added to the summer irrigation 
load. 

The Silver City Power Company of Silver City. 
New Mexico, records meter readings on a standard 
card showing the meter dials and ties a duplicate card 
to each meter which is also marked by the meter- 
reader. The consumer is requested to check this each 
month and report any errors found. M. R. Buchanan, 
manager of the company, has installed hot plates in 
the normal school and is starting a range campaign by 
installing ranges free on trial in the homes of selected 
consumers. A new 250 h.p. Snow oil engine is being 
installed to care for the recent increase in load in this 
prosperous little town. The operation of a raw water 
ice plant gives a large load in the summer. Power is 
also supplied to a 5-ton ice plant in one of the sani- 
tariums for consumptives for which this town is 
famous. 





CHANGES IN PERSONNEL OF PACIFIC 
SECTION N. E. L. A. COMMITTEES 


President R. H. Ballard announces the following 
additions and changes in the personnel of the Pacific 
Coast Section Committees of the National Electric 
Light Association : 

J. G. Scrugham of the University of Nevada, a 
new appointee on the engineering committee; A. E. 
Holloway of the San Diego Consolidated Gas & Elec- 
tric Company appointed to the commercial committee 
in place of L. H. Newbert, resigned; H. A. Lemmon of 
the Truckee River General Electric Company, Reno, 
Nevada, and H. V. Aller of the Pacific Gas & Elec- 
tric Company, Phoenix, Arizona, are added to this 
committee. At his own request W. E. Houghton of 
the Los Angeles Gas & Electric Corporation has been 
1elieved of the chairmanship of the accounting com- 
mittee on account of pressure of work. B. T. Story 
of the Southern California Edison Company is ap- 
pointed chairman in his stead. M. H. Bridges of the 


’ Pacific Gas & Electric Company resigns in favor of 


W. J. Driscoll of the Pacific Gas & Electric Company, 
San Francisco. W. W. Briggs of the Great Western 
Power Company is appointed chairman of the member- 
ship committee of probably more than thirty members 
to be selected by him scattered throughout the terri- 
tory. The personnel of this committee will be an- 
nounced later. 

The invitations of The Southern Sierras Power 
Company and the Riverside Chamber of Commerce 
have been accepted, and President Ballard states that 
the first annual meeting of the section will be held at 
Riverside the latter part of April, the 19th and 20th 
having been suggested, but not definitely settled upon. 
A. B. West, vice-president and general manager of 
The Southern Sierras Power Company, Riverside, has 
been appointed chairman of the committee on arrange- 
ments for this annual meeting. 


Secretary Halloran has been in Arizona and New 
Mexico for the past six weeks in the interests of the 
section and has enrolled a large number of new Class 
A and Class B members from these states, with en- 
couraging prospects for additional members in the 
very near future. 

As the official representative of the Pacific Coast 
Section, Mr. Halloran will address the convention of 
the New Mexico Electrical Association, to be held at 
Albuquerque this month, and, among other things, 
urge the affiliation of that section with the geographic 
section. 

No time has been lost by the committees in get- 
ting down to business, the members having taken hold 
of their work with energy and vim. 





THE FIELD AGENT 
BY ROSS B. MATEER 

In the performance of his manifold duties the field 
agent uses such talents, as: personality, industry, 
initiative, perseverence, judgment, foresight and 
diplomacy. All contribute to the welfare of the co- 
partnership of individual and utility and are to be 
fostered by the intelligent management that builds for 
the future not for the day only. An agent’s individ- 
uality distinguishes him from the rank and file. By 
his activity he establishes an identity which should 
not be the object of attack by covetous centralized 
power and which seeks frequently to absorb all the 
personality of the employe in the interest of routine 
or mechanical efficiency. Cogs and pinions, brains 
working in a circle are a part of every organization, 
but are only kept in motion by the industry of the 
agent with a personality. 
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Laboriousness is frequently mistaken for indus- 
try. Overtime in many organizations is considered a 
qualification for promotion, and the blind following 
of the path blazed by the “Rules and Regulations” of 
a quasi Public Utility is confounded with loyalty by 
the department head who places so little confidence 
in his employes that every detail of a proposition 
must be referred to him for approval prior to presenta- 
tion to the consumer. His slavery to his occupation 
and his unwillingness to confer authority on or give 


to associates jurisdiction over certain of his duties re-_ 


tards the growth of the business and nullifies the in- 
dustry of the aggressive agent, who must await the 
sanction of his negotiations, while opportunity passes 
by. 

The industrious agent is the one who uses his 
brain, who is resourceful and handles each proposition 
independent of the other, who persistently follows 
up each negotiation and choosing the psychological 
moment is rewarded with the game. Aggressiveness 
implies not only diligence and the elimination of all 
lost motion—but initiative, the main spring to suc- 
cess in the selling of one’s services or a commodity. 

The rut is easy traveling for the salesman with- 
out ambition. Censure is never his lot and frequently 
a dimensionless word of praise is accorded for the 
blind fidelity which sees only the walls of its prison, 
while the hustling agent full of energy, seeks new 
fields, and with the sincerity born of a knowledge 
of his faculties and of experience with electrical mer- 
chandizing, endeavors to occupy by extension of trans- 
mission line and the building of a distribution system 
that territory at present perhaps virgin but susceptible 
in his eyes of intensive development. Initiative has 
given the long transmission lines and patience has 
harnessed the turbulent mountain streams. 

Intelligence has been accorded every man though 
only perhaps in proportion to his vocation, yet in all 
spheres of life the exercise of good sense is demanded 
and in none more than those immediately affecting 
the welfare ard interest of the public. Affiliations of 
a political character and which shackle a utility must 
be broken. Funds ordinarily finding their way to 
the pockets of the clever labor organizer or to civil 
officials must be diverted to the legitimate channels 
of constructive effort and service improvement. Why 
not turn again to the field agent? 

Momentus decisions must be given not in accord- 
ance to the literal interpretation of a rule but with 
regard to the facts presented and as the agent’s con- 
science dictates even though the exercise of good 
sense or the tactful handling of a proposition, political 
or commercial, subject the representative to criticism. 
Revenue producing business must be sought and con- 
tracted with the thought that all rules and regula- 
tions are guides subservient to the judgment and the 
diplomacy of the “Live Wire” field agent whose cour- 
age is founded not alone on education for a chosen 
vocation, but upon the exercise of his talent and imagi- 
nation. 

Are your field men, your agents, accorded your co- 
operation? Do you wish slavish fidelity or do you 
seek men with personality? Do you seek increased 
revenues—then why not remunerate for the industry 
and the initiative of the man of calibre? : 
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A NEW ARC TRIMMER’S TRUCK FOR THE 
PATH OF GOLD 


The installation of the beautiful Path of Gold in 
San Francisco wherein art and utilitarianism are com- 
bined by making use of the tops of metal trolley poles 
for arc lamp installation has brought forth new ideas 
in facilities for trimming the arcs. Here is shown a 
creation of the Pacific Gas & Electric Company con- 
sisting of a trimmer’s truck with three-lift platform, 
motor operated, that is proving useful and extremely 
efficient in caring for the splendid lighting effects of 
lower Market street in San Francisco. 





Are Trimmer’s Truck, with Three-Lift Platform 
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| SUGGESTIONS FOR CONTRACTOR AND DEALER | 


he 





ay 


DEPARTMENT CONDUCTED BY GEORGE A. SCHNEIDER. 


(The subject of demand charges has engaged the attention of engineers and rate fixing bodies of the 
country over. Here are some timely suggestions for the contractor and dealer devoted to a method of 
keeping down demand charges. An unusually timely discussion is also given on the subject of rectify- 
ing devices just issucd by the California Industrial Accident Commission. The author is with the San 
Francisco office of the Western Electric Company in the capacity of power apparatus specialist—The 


Editor.) 


A METHOD OF LIMITING DEMAND CHARGES. 


When electric service is purchased under a sys- 
tem of rates, which is based upon the total con- 
nected load, it is of course advantageous to the con- 
sumer to keep the load-down to its lowest possible 
value. In many cases consumers may have several 
devices connected to the service through the same 
meter, but desire to use only one or part of them at 
one time, and never all at the same time. Under 
these circumstances, the consumers feel that the 
charges based on the connected load should apply 
only to the largest load which would actually be in 
use at one time, and not to the entire connected load. 

Several of the electric companies on the Pacific 
Coast now supply certain classes of service on this 
basis. Under these conditions, the consumer’s load is 
divided into groups, each consisting of one or more 
devices as desired and the various groups are con- 


= Loa0 GRovP 
“Yo 1 


Loan GRovP 
No.2 





Ocvece Twrow Swircn 
Los, wm [her 





Fig. 1. Double Throw Switch for Two Load Groups 


trolled by one or more double-throw switches so con- 
nected that only one of the load groups can be oper- 
ated at any one time. The maximum load of the larg- 
est group is then taken as the actual connected load 
for the purpose of arriving at any charges that are 
dependent upon the connected load. The connected 
load so figured is used in determining monthly or 
annual minimum charges or in determining the 
schedule of kilowatt-hour rates provided the rate varies 
with the connected load. 

Many of these switches have been used in con- 
nection with electric water heaters, cooking devices, 
ranges and for power service. Some companies will 
permit them for any of these loads, others will not, 
depending upon what rate schedule the consumer is 
purchasing his electric service. A general require- 
ment seems to be that the load so subdivided must 
come under one rate classification. All switches and 
necessary wiring must be installed at the expense of 
the consumer, but remain under the supervision of the 
company. 

The regulations of the different companies cov- 
ering the use of such switches and the manner in 


which they must be installed are in a general way 
about as outlined in the following paragraph, which 
is copied verbatim from a book of service rules and 
regulations issued by a certain electric corporation on 
the coast: 
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Fig. 2. Double Throw Switch for Four Load Croups 


Double-throw switches or other approved demand lim- 
iting devices will be permitted to limit the demand which 
can be created at any time on the company’s’ supply 
system through the operation of the consumer's electrical 
equipment. 

Where the consumer desires to use more than one unit of 
electrical equipment not intended to operate simultaneously, 
and the maximum demand is controlled by means of a double- 
throw switch or other approved demand limiting device, the 
connected load will be taken as the maximum load which can 
be connected at one time to the company’s system. 

All demand limiting devices shall be installed by the con- 
sumer to the satisfaction of the company and all double- 
throw switches shall be enclosed in approved metal boxes, 
with only the operating lever on the outside of the box, and 
all wiring to and from said box shall be in metal conduit to 
the point of delivery on the exterior of the building, and the 
company shall seal said box with the company’s seal, and 
no such seal shall be removed, tampered with, or broken, 
except by a representative of the company appointed for that 
purpose. Should the consumer or anyone on the consumer's 
behalf break said seal, or should the wiring be so connected 
as to bridge the switch, then the consumer in such event 
shall cease to have the right to use a double-throw switch 
in connection with the use of any electric energy furnished 
by the company. 

As will be noted this particular company requires 
all wiring to be in conduit. Other companies are not 
quite so exact on this point, but are satisfied if the 
wiring complies with the National Electric Code or 
any other local regulations that may take precedence 
over the code. 

The general scheme of connections is shown in 
the accompanying diagrams, Fig. 1 applying for two- 
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load groups controlled by a single switch and Fig. 2 
showing four groups with three similar switches. In 
the later instance, the middle switch simply acts as 
a selector switch for the other two but only one of 
the load groups can be connected to the service at one 
time. 

Any switch meeting the requirements herein 
stated will, of course, be satisfactory for this work. 
The type which has been most used is the line of 
switches especially developed for this service by the 
manufacturers of the well known “Square D” enclosed 
switches. These switches are sold by all of the lead- 
ing jobbers. 

To the best of the writer’s knowledge no litera- 
ture covering the particular switch used has been 
published. For the benefit of those likely to be inter- 
ested the following description is given: 


Mfg. No. Volts. Amperes. Style. 
52311 250 30 T.P.D.T. 
42352 250 60 = 
52353 250 100 ” 
52354 250 200 


This article is intended to give the electrical con- 
tractor or others interested such information as would 
be required to make an intelligent estimate upon an 
installation of this kind and to answer a number of 
questions which have been brought up from time to 
time. Information on the question of rates or simi- 
lar matters should be secured from the local electric 
company. 





SIZE OF NEEDLE AND THREAD FOR MOTOR- 
DRIVEN SEWING MACHINES 

To get the most satisfactory results from motor- 
driven sewing machines it is necessary to choose the 
right needle to carry the thread. On modern sewing 
machines this information is given on a metal plate 
placed in a prominent position. However, it seems 
that this is seldom followed and many women will nct 
take the trouble to change the needle when putting 
on a coarser or finer thread. This causes frequent 
breaking of the thread. It is further essential that the 
thread should be of the best quality. 

These precautions are necessary because of the 
high speed at which electric driven machines are or- 
dinarily driven, and must be applied to old machines 
to which motors have been attached as well as to the 
new portable electric driven sewing machines which 
are now on the market. 

Dealers who handle such equipment should call 
these points to the attention of each purchaser. By 
doing this they will eliminate many complaints. 





NOTES ON INSTALLATION OF RECTIFYING 
DEVICES 

In connection with the operation or installation of 
rectifying devices it is well to remember that the 
direct current end of such apparatus is most always 
electrically connected to the alternating supply circuit. 
This statement applies to all such devices as convert- 
ers, mechanically driven commutators or rectifiers, 
chemical or electrolytic rectifiers and mercury arc 
or vacuum tube rectifiers, but, of course, not to motor- 
generator sets, since in these machines the direct 
and alternating current windings are insulated from 
each other. 
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From these facts it will be clear that the insula- 
tion of any apparatus connected to the direct current 
side of the device may under certain conditions be sub- 
jected to a potential much higher than normal and that 
such apparatus should be handled with the same pre- 
cautions as would other apparatus connected directly 
to the alternating supply circuit. 

This particular point is now fully covered by par- 
agraph 2 of section (f) Order 700, Electrical Utiliza- 
tion Safety Orders which reads as follows: 

When one circuit is directly connected to another cir- 
cuit of higher voltage (as in the case of an auto trans- 
former), both are considered as of the higher voltage, un- 
less the circuit of lower voltage is permanently grounded. 
Direct connection implies electrical connection as opposed 
to connection merely through eelctromagnetic or else elec- 
trostaic induction. 

Many persons overlook these facts and are rather 
careless in dealing with such circuits, probably because 
in many instances, the direct-current apparatus is oper- 
ated at lower voltage than the supply circuit. 

Let us illustrate this point by an actual case. 
Take for example, a storage battery of eleven cells 
being charged through a rectifier which is supplied 
from one side of a 110-220 volt 3-wire, single-phase 
system. Assuming the neutral conductor of the system 
is grounded, as is customary, then a person touching 
any live part of the battery and at the same time 
being in contact with the ground would receive prac- 
tically the full voltage between the neutral and one 
outside conductor or about 110 volts, although the 
difference of potential across the terminals of the 
battery would never exceed more than about 28 to 30 
volts even while being charged. 

Note also that should the battery become grounded 
a short circuit would resul: if the rectifiers were in 
operation. Therefore, when it is necessary or advis- 
able to permanently ground the direct current cir- 
cuit, an insulating transformer must be supplied to 
remove the ground from the alternating current side of 
the rectifier. Standard transformers for this purpose 
have the primary and secondary windings so arranged 
that either may be connected for 110 or 220 volts as is 
desired. 





SEASON FOR FAN REPAIRS 

February is the proper time to start a campaign 
for the repair or overhauling of fans which have been 
laid away during the winter season. Few dealers on 
this coast ever plan such campaigns either because 
the possibility of business along this line has not been 
brought to their notice or because they do not feel 
that any special effort to get such work is worth while. 
On the contrary, very little effort is required to secure 
this class of work. 

If a customer has a fan which is not in running 
condition it is human nature that he will not take any 
steps to have the repairs made until he needs it. 
However, if such matters are brought to his attention 
he will probably realize the necessity of having the 
fan overhauled at once. Even though actual repairs 
are not required almost every fan owner is willing 
to pay a reasonable price—to have his fans thoroughly 
cleaned and oiled. It seems this should be a good 
field for at least one dealer in every town. 
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(Temperature measurement in fuel oil and steam engineering practice is a constant necessity. The 
conversion of the Fahrenheit and Centigrade scales often adds confusion, while the choice of the proper 
type of instrument for measurement of the particular temperature involved is often a delicate problem 
in engineering. In this article all these subjects are discussed and illustrative instances cited to assist 
the reader is acquiring a clear conception of the principle involved —The Editor.) 


MEASUREMENT OF TEMPERATURES IN FUEL 
OIL AND STEAM ENGINEERING 
PRACTICE 
BY ROBERT SIBLEY 





-|HEN the finger is inserted 
into a cup of warm water 
and then again into water 
formed by the melting of 
ice a distinct sensation is 
felt in each case. Many 
years*ago scientists and 
philosophers attempted to 
explain this sensation by 
assuming that a substance 
existed which they called 
“caloric” whose entrance 
into our bodies caused the 
sensation of warmth and 
whose egress therefrom 
gave the sensation of cold. 
But heat, ifa substance at 
all, cannot be similar to 
AcTeermocoume fer High Tem- those substances with 
perature Measurement ae 
which we are familiar, 
since a hot body weighs no more than one which its 
cold. 

The discussion in this article is not concerned 
directly with heat but rather with one of its 
effects, namely, that of change in temperature. 
From the above it is readily seen that temperature 
is an indicator of the physical effect of heat rather 
than a quantitative means of heat measurement. This 
statement is easily proved, for when we place our 
fingers alternately upon a piece of cold and hot 
iron at the temperatures mentioned for water in the 
opening paragraph of this discussion, the same phys- 
ical sensation is experienced. Yet to transform the 
iron from a temperature of freezing water to that of 
boiling water takes far less heat than for the trans- 
fer of water under similar conditions. 

Fixed Points for Thermometer Calibration.—Since 
water is the most generally distributed substance 
throughout nature and one of the most convenient 
for handling in the laboratory its freezing point and 
boiling point are used by common consent as two 
definite marks for temperature calibration. Thus in 
the Centigrade scale the freezing point of water is the 
zero point and the boiling point of water under stand- 
ard conditions of atmospheric pressure is the one 
hundred unit point. Again, in the Fahrenheit scale 
the freezing point of water is the thirty-second division 
point and the boiling point of water the two hundred 











and twelfth division point. Similarly for the Reaumer 
scale, the freezing point of water is the zero division 
point and the boiling point of water, the eightieth 
division point. 

The Various Temperature Scales Employed.—The 
Centigrade scale as described above has grown into 
rapid use in scientific investigation and now may be 
said to be universally adopted throughout the world 
for such practice. The Fahrenheit scale, on the other 
hand, has so ingrained itself into engineering practice 
that engineers are loath to part with it in spite of 
its cumbersome and unscientific divisions. In this 
work, then, we shall be compelled to express temper- 
ature measurement in the Fahrenheit scale. The 
Reaumer scale, mentioned above, finds slight applica- 
tion in this country and in such places where it is 
employed it is used for measurement in stills and 
breweries. All three of these scales are often for 
scientific purposes transformed to a socalled absolute 
zero which is 459.4% \F. below the ordinary zero 
on the Fahrenheit scale. A free discussion of this 
absolute scale will be set forth in a discussion on 
thermodynamic laws of gases which will appear later. 

Relationship of Fahrenheit and Centigrade Values. 
In order that transfers from one thermometer scale 
to another may be conveniently and rapidly accom- 
plished, it now becomes necessary to develop some 
simple mathematical relationships whereby this may 
be done. Since all of the scales are graduated uni- 
formly between the freezing and boiling point of water, 
their relationship may be said to be linear. In the 
study of analytical geometry we find that such rela- 
tionships may be expressed by the straight line 
formula: 
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The Linear Relationship of Temperature Scales 
wherein x and y represent any simultaneous tempera- 


tures expressed in different scale readings and the 
subscripts 1 and 2 represent definitely known points in 
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correspondence. In order then to find a relationship 
between the Fahrenheit and Centigrade scale, if x rep- 
resents the Fahrenheit and y the Centigrade, we find 
that x, would be 32 when y, is 0, and x, would be 212 
when y, is 100. Consequently we derive a relationship 
thus: 





F =: 32 Gand 
212 —32 100 —0 
180 
FoF a oe 
100 
9g 
PE TES RPGS AREER. SEO RE SE pw a (2) 
. 


As an example, if the entering water in a boiler 
test is 84° F., this value is converted at once to the 
Centigrade scale by substituting in the formula 
9 
—C 


Pe) 


F — 32 — 


5 5 
or C= — (F — 32) =— (84— 32) 
9 9 
Relationship of Fahrenheit and Reaumer Values. 
A relationship between the Fahrenheit and Reaumer 





— 28.9° 


scales is similarly established. : 
9 
oy I eM sis inkl Gk Vip'> UGka ee ws seen uss (3) 
4 


Thus in order to illustrate the application of this 
formula a temperature of 84° F. reduces to the Reaumer 
scale as follows: 


9 

84 — 32 = — R 
4 

R = 23.1° 


Relationship of Centigrade and Reaumer Values. 
To develop a relationship between the Centigrade and 


Reaumer scales the same reasoning is involved, 
9 

op Mie ioe, ey TEES The CRY CERO eee (4)° 
4 


hus to convert a Centigrade reading of 28.9° 
into the Reaumer scale, we substitute directly 


4 
R=—C 
§ 
4 
or R=— X 28.9 = 23.1° 
5 


In case that rapidity is necessary in the conversion 
ot one scale to another and extreme accuracy is not 


required, a conversion chart is easily constructed 
whereby these three scales may be converted graph- 


ically from one to the other. 


Methods of Temperature Measurement. The 
ascertaining of correct tempefatures is of ex- 


treme importance. 


Due to the wide range of tem- 
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peratures that occur in practice, a number of different 
methods of temperature measurement are necessary. 
The method to be employed depends upon the range 
of temperature involved and often too upon the access- 
ibility of the object whose temperature is desired. 
We shall describe first the approximate methods that 
are used in the ascertaining of temperatures. 
Estimation by Flame Color.—A number of years 
ago in the steel industry, it was found that a flame 
emitted definite gradations of color depending upon 
its temperature. In 1905 the Bureau of Standards 
issued a bulletin covering this point and made a state- 
ment that one may ascertain temperatures with an 
accuracy of 100 to 150° F. by means of eye judgment. 
It is stated, however, that it is impossible to ascertain 
temperatures above 2200° F. As this is the upper 
limit of furnace heating in steam engineering, we 
need not then be concerned with exceeding the limit. 
In a booklet published by the Halcomb Steel 
Company, 1908, the following tabulation is given to 


aid eye judgment in estimating temperatures: 
oP: Colors. ° °C. “F. Colors. 

400 752 Red, visible in the dark..... 1000 18382 Bright cherry-red 
474 885 Red, visible in the twilight.. 1100 2012 Orange-red. 

525 975 Red, visible in the day-light. 1200 2192 Orange-yellow. 
581 1077 Red, visible in the sunlight. 1300 2372 Yellow-white. 

TRO. REDD - Dek BOR Fi Ss N56 oi as 1400 2552 White welding heat 
800 1472 Dull cherry-red ..........+. 1500 2732 Brilliant white. 
OOD “266R © Cberty4EE oi lo es esau 1600 2912 Dazzling white 


(bluish white). 
Melting Point of Metals and Alloys.—Another 
method of approximately ascertain- 
Uitte ing the temperature is by means of 
Ni , the melting points of alloys and 
metals. A number of these alloys 
are on the market and are con- 
venient in ascertaining the approxi- 
mate temperature of furnaces and 
other heat generating apparatus. 
The Method of Immersion.—A 
third method is by heating a piece 
of metal of known weight and spe- 
cific heat to the temperature of the 
furnace and then immersing the 
heated body in water. By knowing 
the rise in temperature of the water, the tempera- 
ture of the furnace may be approximately ascertained. 
The loss of heat in the hot substance is evidently 
equal to the heat gained by the water. Let t, be the 
unknown temperature of the hot substance, M, the 
weight of the hot substance in lb., M, the weight 
of the water in lb., t, the final temperature of the 
water, t, the initial temperature of water, and c, the 
specific heat of the hot substance; then, if we assume 


that the specific heat of the water is 1, we may write 
at once 
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A Cup for Melting 
Alloys 
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Mean specific heats of a number of metals which 
may be used for this purpose are as follows: 
Mean Specific Heats. 


Ordinary Mean for High 

Substance. Temperature, Temperature. 
PE aad. gh sige ss leas .032 -038 
ere 130 .180 
Nk Se epee 9 ce -109 186 
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As an example let us suppose that 4 lb. of cast 
iron heated to an unknown temperature is plunged 
into 20 lb. of water at 64° F., thereby raising the 
water to a temperature of 124° F. By substituting 
in the formula, we have 


20 (124 — 64) 
k= + 124—1731° F. 
4x 180 

The Alcohol and Mercurial Thermometers.— 
For accurate temperature readings 
up to 900° F. the expansion of 
liquids is made use of, for experi- 
ment shows that the expansion of 
a liquid is proportional to the rise 
of temperature. Since alcohol has 
a low freezing point, in fact so low 
that it cannot be reached by any 
natural temperature, the alcohol 
thermometer is usually made use of 
for low temperature readings. Since 
its boiling point is also compara- 
tively low, it is impracticable for 
high temperatures. Mercury, on the 
other hand, is an excellent substance 
to use in thermometers as the varia- 
tion in its expansion coefficient 
with rise of temperature is such 
that the deleterious effect of the 
biyaaiinee tie expansion coefficient in the glass 
Boiler Room tube is very nearly offset by the 

Humidity iy agit “ 
compensating error introduced by 
assuming a constant expansion coefficient for the 
mercury. Mercury boils at 676° F. and for many de- 
grees below this point gives off considerable vapor. 
As a consequence the ordinary mercurial thermometer 
cannot be depended upon for a higher temperature 
than 500° F. An ingenious device, however, enables 
us to make use of the mercurial thermometer up to 
800 or 900° F. A small amount of nitrogen gas is 
put in the upper column of the thermometer tube 
and as the mercurial column expands it consequently 
compresses the nitrogen gas. The reactive pressure 























Pyrometer 








Principle of Operation of the Thermocouple 


of the gas upon the mercury raises its boiling point 
so that the high temperatures above indicated can 
be accurately read. 

The Expansion Pyrometer.—lor the estimating 
of temperatures higher than 900° a number of types 
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of instruments are employed. The expansion py- 
rometer, which acts upon the principle that the ex- 
pansion of metals is proportional to the rise in tem- 
perature may be quite accurately used between the 
range of 1200 to 1500° F. 

Electrical Thermometers.—Electrical thermom- 
eters are, however, the 
most satisfactory and ac- 
curate for steam engineer- 
ing practice. Electrical 
thermometers act upon 
two distinct physical prin- 





ciples. One class operates 
upon the principle that 
the junction point of two 
metals when heated gen- 
erates an_ electromotive 
force which is _ propor- 
tional to the temperature 
rise. Consequently if the 
readings are made _ by 
means of a delicate gal- 
vanometer, calibrated to 
read degrees Fahrenheit, 
an accurate type of instru- 


Thermocouple Ready for In- ment is at once evolved 
sertion in the Furnace 











The other principle is 

based upon the experi- 
mental fact that the resistance of a metal varies with 
the temperature rise. Hence, by measuring this rise in 
electrical resistance by delicately calibrated instru- 
ments, an accurate thermometer results. The thermo- 
couples made use of for the former type of electrical 
thermometer usually consist of platinum with plati- 
num ailoyed with 10 per cent of rhodium. In the lat- 
ter class the resistance element is enclosed in a highly 
refractory substance. 

The Radiation Pyrometer.—W here temperatures 
are above the limit of measurement by rare metal 
pyrometers, or where the point of high temperature 
is inaccessible to the thermal-couple, the radiation 
pyrometer is employed. This instrument is focused 
on the hot body at a distance. The heat radiating 
from the object under investigation is reflected by 
a concave mirror in the back of the pyrometer tele- 
scope and concentrated at a focus point on a smal! 
thermo-couple. This thermo-couple gives off elec- 
trical energy proportional to the temperature of the 
radiating body, and as a consequence the temperature 
is thus ascertained. 

Thus, the whole range of temperatures met with 
in engineering practice is covered by some form of 
accurate temperature indicating device. The Bureau 
of Standards at Washington is ready to calibrate for 
a small fee any thermometer sent to them. At least 
one carefully calibrated thermometer should be kept 
for reference or comparison in the laboratory of any 
one interested in steam engineering testing. 

Standardization and Testing of Thermometers. 
The testing of thermometers is of utmost im 
portance. All thermometers should be carefully cali 
brated for refined steam engineering tests. The 
Bureau of Standards has issued in its circular No. 8, 
an excellent guide for such work. All thermometers 
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Galvanometer for Delicate Temperature Measurement 


are calibrated when completely immersed in the sub- 
stance whose temperature is being ascertained. 

The Stem Correction.—In engineering practice 
temperatures of steam and water are 
usually ascertained by setting the { 
thermometer into a well which is 
sunk into the pipe conveying the 
steam or water. This well is filled 
with mercury or oil and the heat 
transferred to the thermometer by 
conduction. As a consequence, how- 
ever, a portion of the thermometer 
protrudes in the atmosphere above 
the well and is consequently at a 
lower temperature. A socalled stem 
correction is hence necessary to as- 
certain the correct reading of the 
thermometer. 





Well for 
Thermometer 
Insertion 


This correction is large if the number of degrees 
emergent and the difference of temperature between 
the bath and the space above it are large. It may 
amount to more than 35° F. for measurements made 
with a mercurial thermometer at 750° F. 

The stem correction may be computed from the 
following formula: 

Stem correction = K n(t,—t,).. ........... (6) 
K = factor for relative expansion of mercury in glass; 

0.00015 to 0.00016 for Centigrade thermometers ; 

0.000083 to 0.000089 for Fahrenheit thermometers, 

at ordinary temperatures, depending upon the 


glass of which the stem is made. 


n= number of degrees emergent from the bath, 
t, = temperature of the bath. 
t, = mean temperature of the emergent stem. 

Thus suppose that the observed temperature was 
100° C. and the thermometer was immersed to the 20° 
mark on the scale, so that 80° of the mercury column 
projected out into the air and the mean temperature 
of the emergent column was found to be 25° C., then 

Stem Correction = 0.00015 « 80 « (100 — 25°) 

== ().9°, 

As the stem was at a lower temperature than 
the bulb, the thermometer read too low, so that this 
correction must be added to the observed reading to 
find the reading corresponding to total immersion. 
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MATTER AND ELECTRICITY IDENTICAL. 
Some startling ideas as to what man and the uni- 
verse are made of have been set forth by the famous 
scientist, Robert A. Millikan, Professor of Physics in 
the University of Chicago, in the annual “Hitchcock 
Lectures” which he has just been delivering at the Uni- 
versity of California. Here are some of the achieve- 


ments and discoveries of science of today which he 
expounded : 


The distinction between electricity and matter 
appears to be broken down. 

Electricity possesses the only distinguishing char- 
acteristic of matter—inertia. 

The atom is nothing but a tiny group of positive 
and negative charges of electricity. 


Transmutation of some of the elements may be 
watched in the laboratory. 


The eighty-one elements are not eighty-one dif- 
ferent things—they are merely different arrangements 
of electrical charges. 


It has been revealed that three elements exist 
which still await discovery. 

One element differs from another element only 
because it has a larger number of positive and negative 
eiectrons in its atom than the element next lighter, and 
this variation in number is governed by a perfectly 
aefinite and regular law. 


The electrical charge has been measured of the 
electron—the ultimate electrical particle. 


The amazing minuteness of the quantities the sci- 
entist has learned to measure is illustrated by the fact 
that there are twenty billion billion molecules in a half 
a thimbleful of air, and that an atom is only a part of 
a molecule, and that a single one of the electrons of 
which an atom is made is only a hundred-thousandth 
as large as the atom — and yet this inconceivably 
minute bit of electricity has been accurately meas- 
ured by Professor Millikan. 


The X-rays knock off electrons from molecules at 
a speed of eighteen thousand miles a second. 


Radium and its transformation products shoot off 
particles of helium at a speed of about 18,000 miles a 


second, and electrons with a speed of 180,000 miles 
per second. 


The atom is mostly empty space. The nucleus of 
the atom consists of positively charged electrons held 
together by negatively charged electrons, with an 
equal number of negative electrons moving in orbital 
paths about the nucleus, and all together the electrons 
of an atom fill up no larger proportion of the total 
space which constitutes one atom than the sun, the 
planets, and our earth of the vast stretch of space in- 


cluded within the outer limits of the solar system in 
which man dwells. 


These notable lectures at the University of Cali- 
fornia by one of the most distinguished of American 
scientists were made possible by an endowment left 
to the University by the late Charles M. Hitchcock for 


an annual series of lectures on “scientific and practi- 
cal subjects.” 
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SPARKS— Current Facts, Figures and Fancy 
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(A knowledge of important world facts of current interest is essential to present day living in the 
engineering world. Herein are set forth several gleanings from the survey of thirty magazines that 
should assist the engineer in acquiring a hasty, yet comprehensive enlightenment on some of these prob 


lems—The Editor.) 


The total value of farm production in the United 
States for 1916 broke all previous records—almost 
reaching the thirteen and one-half billion dollar mark. 

Le pee 


The total wealth of the United States is estimated 
at one hundred and eighty billion dollars. The Euro- 
pean war has cost to date about thirty-eight billion 
dollars, or one-fifth the total wealth of the American 
Republic. 

Fe ee 

Contrary to usual prognostications regarding the 
effect of the war on the copper output, the United 
States itself during 1916 for the first time in history 
consumed more copper metal than the rest of the 
world all combined. 

* * * 

“Does the school on wheels now operated by the 
Southern Pacific Company mark a new era in educa- 
tion?” Twenty-five children are taught daily in an 
abandoned passenger car. This is for the benefit of 
the children belonging to the section gang on the rail- 
road. 

* * * 

“Shall clocks be sent ahead one hour” is receiv- 
ing national attention this month. Germany, France, 
England, Italy and other countries have adopted the 
system. Cleveland and Detroit in 1914 set their clocks 
an hour forward. It is said officials and commercial 
organizations in these cities testify the change was 
made without the least difficulty and has met with uni- 
versal favor. 

ok * * 

Regenerative breaking, in which power is not 
only generated on down hill hauls but a remarkable 
saving in shoes for brakes is brought about, has proved 
so eminently successful on the electrification of such 
transcontinental lines as the Chicago, Milwaukee & 
Puget Sound that undoubtedly the near future will 
see an unprecedented impetus in this direction of elec- 
trical application. 

* * * 

From the United States Bureau of Mines comes word 
that the new mine-rescue car to be stationed at Reno 
will be ready shortly. This steel car will be equipped 
with all sorts of life-saving and rescue devices, manned 
by a mining engineer, a mine surgeon, a foreman 
miner, a first-aid miner and a clerk. Its purpose is to 
offer aid at any mine should an accident occur and to 
travel over Nevada, western Utah and eastern Cali- 
fornia, teaching mine owners and operators first aid 
and how to make underground safer. It will spend 
ten months in the field and the balance of the year be 
stationed at Reno. 


Marshall Field is said to have won his phenomenal 
success by remembering but twelve essential business 
principles: the value. of time, the success of perse- 
verance, the pleasure of working, the dignity of sim- 
plicity, the worth of character, the power of kindness, 
the influence of example, the obligation of duty, the 
wisdom of economy, the virtue of patience, the im- 
provement of talent, the joy of originating. 


The organizing of employees whose work is 
closely allied into groups in order that papers and dis- 
cussions at meetings may benefit departmental inter- 
course and individual members in their daily work 
is the plan of the hour among such national organ- 
izations as the National Electric Light Association. 
The recent formation of the Pacific Coast Section of 
this association will aid much in forwarding this plan 
west of the Rockies. 

* 


Commuters living across the bay from San Fran- 
cisco had an unusual opportunity of studying daylight 
phenomena from Dec. 21, 1916, to Jan. 11, 1917, due 
to the clear mornings. ‘The fact was soon brought to 
light that, although the net increase in the day be- 
gins on December 21, still the sun does not begin to 
rise earlier until ten days later due to the earth’s 
rounding that portion of the ellipse peculiar to its 
orbit at this season of the year. 


Deer that wander along the right-of-way of the 
Southern Pacific Company at night can now be as- 
sured of the full protection of the Company’s Safety 
First rules. For Superintendent J. D. Brennan of the 
Sacramento Division has told his engineers who pilot 
trains over the Sierras to be careful about running 
over them. They will momentarily dim their head- 
lights should a deer get on the track and be dazed 
by the glare, so that the animal can recover his pres- 
ence of mind and jump to safety. 


* * 


Aluminum, the close competitor of copper for 
transmission line purposes, shows a big increase in 
production during the past year. The domestic con- 
sumption of aluminum in 1916, according to estimates 
made by J. M. Hill, of the U. S. Geological Survey, of 
the Department of the Interior, was over one hundred 
twenty million pounds. The estimates are based on 
statistics of the domestic production for the year and 
of the imports for nine months. This is an increase of 
more than twenty-one per cent over the consumption 
of 1915. 
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The subject of directness in water testing for boil- 
ers and condensers used in the modern central station 
. has long been a goal toward which 
An Electrical power as ootiiads have worked, 
Method of : but until recently with rather dis- 
Water Testing couraging outcome. 
Especially was this true in ascertaining the salt 
contents of condensate where leakage was encountered 
from the circulating water pumped from the ocean. 


Once again electricity has come forward to aid 
the steam side of the power plant in efficiently and 
rapidly determining the salinity of boiler water and 
condensate. 

Since the salinity of the liquid directly affects 
the resistance of a given quantity of water, by pre- 
determining the resistance and the corresponding 
salinity of definite samples, there has now been worked 
out in one of the great power plants of the West an 
effective method of rapidly determining the condition 
of the water in the boiler and condenser. 


This accomplishment described on another page of 
this issue once again advances engineering method for 
ingenuity and efficiency to a still higher plane. 





Universities and technical institutions of the 
West have rendered a valuable service to their various 
commonwealths by sending forth 


More Effective young engineers that have assisted 
Technical Service ;,, a remarkably high degree of 
Needed 


efficiency in solving the great 
economic and industrial problems in the commercial 
development of this section. 


In this later day of thinking, however, it is be- 
coming more and more to be recognized that the in- 
stitution which does not through its engineering de- 
partments render valuable service to the development 
of the state in helpful gratuitous advice to its people, 
is failing in a duty which it owes to the state. Indeed, 
failing in a duty which from the very fundamental 
conception of a university as a disseminator of knowl- 
edge it must perforce perform. 


Long since it has been recognized that agricultural 
advice to the people of a commonwealth is of para- 
mount importance, and well it may be so recognized 
for upon the development of agricultural industries of 
a commonwealth depends much for the happiness and 
welfare of its people. But in the West the economic 
development of waterpower and its efficient utiliza- 
tion ranks almost upon this same plane of usefulness. 

To the University of Oregon, through its depart- 
ment of Industrial and Commercial Service, must be 
given the credit of being the first to effectively extend 
this helpful technical advice to its citizens. Though 
outranked by both California and Washington in pos- 
sible water power development, the technical men at 
this state university have just pyblished an elementary 


_primer of electricity for light and power customers, 


reviewed elsewhere in this issue, that will prove in- 
valuable to power users throughout the West. 


The book is so simple in construction and yet 
so practical and free from high sounding technicalities 


as to make it at once of high value to users of elec- 
tricity. 
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This is only a beginning of the great work of 


. service ahead for engineering faculties of the West. 


These faculties are in a large measure composed of 
the best brains that America is today producing and 
the citizens of Western commonwealths look to them 
not only for technical instruction of their children but 
for timely technical advice in the solution of the engi- 
neering problems that hinder at present economic use 
of the great national resources of their respective dis- 
tricts. 





Much has been said of the gigantic profits to the 
power company and the economic saving to the do- 
mestic consumer by the utilization 
“et aig of modern electrical cooking appli- 
of Electricity in ances in the American home. Lit- 
the Home tle has, however, been expressed 
concerning the ultimate influence this trend toward 
utilization electrical will have upon the moral tone 
of domestic life. 

Thoughtful consideration leads one to a most in- 
teresting speculation on the probable influence this 
complete changeover to electrical operation is bound 
to have upon the coming generation. 

The cry of the nation during the present gener- 
ation so far as the feminine half of the population 
is concerned has been for a liberation from the irksome 
duties of the household life. The dirty, sooty sauce- 
pan and kettle have undoubtedly been the initiatory 
stumbling block that has led up to many a family in- 
harmony. 

It is difficult to imagine a more cleanly, artistic free- 
dom than is felt in the kitchen operated entirely elec- 
trically. The very atmosphere itself seems to partake 
of a breath of freedom hitherto unexperienced in the 
home. 

The article found on another page of this issue 
on “Home Economics Electrical” by the head of the 
department of domestic science in the Portland city 
schools is timely and clearly indicates that there is 
now being felt in the Western home electrical a 
new ethical influence due solely to the uplifting force 
felt from the cleanliness and directness of electrical ap- 
plication. 


The Influence 





The experimental drain of the Kearney vineyard, 
detailed elsewhere in this issue, marks a result that 
bids well for the reclamation of 
A New Use for large areas of alkali lands in the 
Electric Pumping West and the consequent consump- 
tion of enormous electrical ener- 

gies in the future. 

The land in question is owned by the University 
of California. An area of 160 acres previously pro- 
ductive but which in 1912 had become badly alkali 
was selected for the experiment of draining and re 
claiming by means of the electrical pump. The alkali 
in the surface foot varied from less than 0.2 per cent 
over most of the tract to 30 per cent over small areas 
The principal salts were sodium chloride and sodium 
carbonate, the former predominating. 

The results of the flooding by means of electrical 
pumping indicate that a total of 285 tons of alkali 
salts have been removed from the tract. The average 
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alkali content is now less than is usually considered 
detrimental to crops. 

The cost of the work proved much higher than 
it is estimated should be necessary for similar effort in 
the future due to the experimental nature of the first 
test. Sufficient data have been gathered to show that 
the scheme is thoroughly feasible from an economical 
point of view for many tracts of alkali lands in the 
West hitherto abandoned as worthless. 

This again is another instance where electrical 
energy may safely be counted upon to play a most im 
portant role in future reclamation of the fertile lands 
of the West. 





The story of the two frogs will undoubtedly long 
linger in the minds of all who have ever heard it. The 
one frog, realizing he had been 
A Constructive entrapped in the dairyman’s milk 
Business Regime 20, looked about himself and 
overcome by the futility of further 
effort to live, simply gave up and croaked upon the 
spot. The other frog, however, though fully appre- 
ciative of his perilous situation, determined to kick 
and splash until every bit of vitality within himself 
should be exhausted. The result was that when the 
milkman opened the cans he found in one a dead frog 
but in the other, serenely perched upon an island of 
butter, sat his froglike majesty, a monarch of all he 
surveyed. 

And so all those who heard the recent talk of 
the general agent of the Wells Fargo Company 
before the San Francisco Electrical Development & 
Jovian League who had ever heard of the frog story 
could not but ponder in mind the close similarity of 
the struggle of the express company to that of the per- 
severing frog. 

The lesson that was learned at that meeting can 
not help but deeply implant itself among those of 
the electrical fraternity present. 

The express company finding itself face to face 
with the parcel post enactment some years back 
was decidedly in an unenviable position. The detailing 
of actual instances of how the company officials in the 
face of the most discouraging conditions have built 
up new markets and new outlets for service that not 
only have proved of immense financial benefit to the 
company, but that have added material prosperity to 
the community it serves carries with it a wonderful les- 
son to power companies and indeed to all interested in 
the future of the electrical industry. 

The taking away of business from a competitor 
may perhaps for the time being benefit the victor, but 
the sum total of usefulness of an industry engaged in 
serving the needs of man is not heightened one iota. 
He however, who looks afield and creates new chan 
nels of outlet for business enterprise and service is 
indeed the true empire builder. 

And so it would seem that in all plans for local 
constructive business effort the leaders in electrical 
development will do well to carefully consider whether 
or not the activity proposed will simply result in 
taking over a service already handled by others or 
whether new dollars are set rolling and new life giving 
enterprises are created thereby. 
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G. N. Simonson, of the department of electricity in the 
state engineer’s office was a recent San Francisco visitor. 

Foster C. Gibson, Seattle manager of the Edison Storage 
Battery Supply Company, spent a few days at San Francisco 
recently. 

R. T. Stafford, manager of the Seattle office of the Allis- 
Chalmers Company, was a recent business visitor at San 
Francisco. 

James F. Rogan, Los Angeles manager of the Edison Stor- 
age Battery Supply Company, was a recent business visitor at 
San Francisco. 

B. J. Klein, Pacific Coast manager of the Bristol Company 
of Waterbury, Conn., recently returned to San Francisco, 
after an extended trip throughout the Northwest. 

A. O. Kuehmsted of the Electric Credit Association of 
Chieago, also with the Gregory Electric Company of that city, 
was a recent business visitor on the Pacific Coast. 











T. W. Simpson, Pacific Coast manager of the Federal Sign 
System (Electric), recently returned from a short business 
trip throughout the southern part of his territory. 


W. S. Berry, sales manager Western Electric Company 
of San Francisco, leaves for Honolulu in company with Mrs. 
Berry on the 21st of this month and will return on the 10th 
of April. 


W. S. Greenfield, general manager of the H. W. Johns- 
Manville Company of San Francisco, recently returned from 
an extended trip throughout the southern part of the state, 
where he visited his different branch offices. 


H. 1. Markham, general manager and vice-president of the 
Federal Sign System (Electric) of Chicago, recently arrived 
from the East on a tour of inspection of the twenty-six 
branches of the company throughout the United States. 

H. V. Carter, formerly president of the Pacific States Elec- 
tric Company, has recently organized the H. V. Carter Motor 
Company, handling the Marion-Handley, at 714 Van Ness 
avenue, San Francisco. C. H. Carter, his son, is the manager 
of the Los Angeles branch. 

W. B. Burbeck, formerly assistant to the manager of the 
sales department of the Pacific Gas & Electric Company of 
San Francisco, recently decided to leave the electrical in- 
dustry to accept a position as a member of the board of 
managers of Roos Bros., Inc., located at Oakland. 

Chas. Murphy, until recently with the Great Western 
Power Company, and formerly vice-president and general 
manager of the United Light & Power Company, has severed 
his connections with that company and is leaving for Chicago 
to take up the position of general manager of the American 
Public Utilities Company, which operates street railways, 
hydroelectric plants and steam heat stations in Indianapolis, 
Salt Lake, Wisconsin, Michigan, Illinois, Mississippi and the 
middle West. 

Francisco Fernandez-Marque, electrical engineer, Ferro 
Carril Central del Paraguay; residence Avenida Ascuncion 
No. 367, Acuncion, Paraguay, South America; Allexandro Dry- 
zurgh Gilmour, superintendent engineer, Compania de Salitre 
y Ferro-Carrilde Junin, Alto de Junin, Iquique, Chile, S. A.; 
Russell Gouid, superintendent of power, Northern Electric 
Railway, residence 932 Butte street, Chico, Cal.; Howard Luis 
Lamb, office and construction work, Otis Elevator Company, 
Casilla 3760, Santiago, Chile, South America; Charles Parker 
Osborne, superintendent of power, Portland Railway, Light & 
Power Company, Electric Building, residence 761 Clinton 
street, Portland, Ore., have recently been elected as asso- 
ciates of the American Institute of Electrical Engineers. 
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MEETING NOTICES 
Joint Luncheon of Portland Sections of N. E. L. A. and 
A. |. E. ©. With Oregon Society of Engineers. 

The bi-weekly luncheon of the joint local sections of the 
A. I. E. E., N. E. L. A. and Oregon Society of Engineers was 
held in the Orange Room of the Oregon Hotel at noon 
January 31, 1917. Clarence Young of the Pacific Power & 
Light Company was chairman of the day. Municipal Judge 
Stevenson gave a short talk on the “Reformation of the 
Average Citizen.” The attendance was fifty. 

California Section of Electrical Inspectors 

The regular monthly meeting of the California Section 
of the National Association of Electrical Inspectors was held 
Saturday, January 27th, in the Merchants’ Exchange Building. 
There was a large attendance and the meeting proved to be 
the most interesting held for some time. Practically the en- 
tire session was devoted to a study of the California Elec- 
trical Utilization Safety Orders. As would be expected the 
general question of grounding created the most discussion. 

San Francisco Section A. I. E. E. 

The San Francisco Section of A. I. E. E. held its regular 
monthly meeting at the Engineer’s Club, on Friday evening, 
January 26th. The meeting was preceded by a dinner party 
composed of such of those members who found it convenient 
to be in attendance at the dinner hour. 

The program of the evening was a talk by A. H. Bab- 
cock, consulting electrical engineer for the Southern Pacific 
Company. Mr. Babcock described in a most interesting man- 
ner many of the engineering details used in the great elec- 
trified systems of the East visited by him on a recent Eastern 
tour. 

Los Angeles Jovian Electric League. 

A splendid program was given at the luncheon January 
3ist. President A. E. Morphy presided and Albert W. Childs, 
superintendent of sales for the Southern California Edison 
Company, acted as chairman of the day. The guest of honor 
and speaker of the day was Thomas Brookes Fletcher, editor 
of the Tribune, Marion, Ohio. He was introduced by Harry 
R. Miner, manager vf Repath Bureau, who in a short address 
told of the work of Mr. Fletcher, of whom he said that while 
a practical business man and editor of an Ohio newspaper, 
was without question the most popular man on the American 
platform today. 

The subject of Mr. Fletcher’s address was “Is California 
the ‘Boob’ State?,” an intensely interesting, instructive and 
constructive talk, that was probably the best ever given 
before the league, 


San Francisco Electrical Development and Jovian League 

Wednesday, January 31st, meeting was Bobbie Burns day, 
being the 158th anniversary of the birth of the famous Scotch 
poet. Robert Robertson was speaker of the day. 

The members adopted unanimously the amendments to 
the by-laws of the League providing for a slight increase 
in the monthly dues made necessary to meet the increased 
annual dues to the Jovian Order, as well as take care of neces- 
sary incidental expenses of the League. A motion was also 
adopted that the league take in hand the preparation of a 
standard set of specifications and a committee was appointed 
to take the matter in hand. The personnel of the committee 
is to be announced later by President Newbert. 

The meeting of February 7th was devoted to a discussion 
of plans and purposes of the new geographic section of the 
National Electric Light Association recently formed. Captain 
H. F. Jackson of the Sierra & San Francisco Power Com- 
pany, forcefully presented strong arguments in favor of the 
development league backing the new undertaking in every 
way possible. Albert Ergot, vocational secretary of the 


Young Men’s Christian Association, followed with a most 
interesting discussion of the employment problem especial- 
ly in the life of the young boy. 
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THE ELECTRICAL “BASEBALL GERM” 


The “Baseball Germ,” that created so much excitement 
and enthusiasm, in the electrical game last year, has decided 
to put an end to his long winter’s nap, so he quietly made 
his escape, and is now out looking for promising material, 
to assist him in making this a banner year for the National 
pastime. 
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The electrical man, has already been paid a visit by this 
strange little insect, consequently, the league that proved 
such a great success last year has been reorganized. There 
are only four teams this year, the Electric Railway & Manu- 
facturers’ Supply Company, General Electric Company, Pacific 
States Electric Company and the Western Electric Company. 
These teams constitute what is known as the Electrical 
Baseball League. 


The teams have already started practice, and each man- 
ager has discovered an unusual amount of talent on his club, 
therefore you can look forward to some mighty good games 
during the coming season. 


Kahn, the “States” new manager, has practically the 
same championship club to start this season with, while 
Rylander, the leader of the “ERMSCO” nine has only four 
veterans of last year, trying for positions on his team. He 
has plenty of new material on hand however, so he should 
have little trouble in collecting a very good ball club. 


The Western, under the leadership of Johnnie Steffens, 
looks like a strong bidder for the trophy, as he has a hard 
hitting bunch of ball players that are always in the game. 
The G. E. Company were unfortunate enough to lose two 
of their stars of last year, and it will be a difficult task for 
Fred Rea, their manager, to find two men capable enough 
in the organization, to fulfill the vacated positions. 


The second annual dance given by the Electric Baseball 
League has been arranged to take place Friday, February 
16th, at Maple Hall in this city. The proceeds will be used 
to cover the expenses of the league during the season of 
1917. The tickets are already on sale and can be secured 
from any member of the above mentioned organizations. A 
large crowd is expected and a good time assured, so all are 
cordially invited to attend. 

Everything has been arranged now and all that remains 
to be done is the playing and rooting and March 10th will 
find plenty of that, providing J. Pluvius will permit. 

Announcement of grounds and full accounts of all Elec: 
trical League games will be found in later issues of this 
publication. 


ELECTRICAL ERMSCO, General. States. Western. 
April 14 March 31 March 17 
At ERMSCO BASEBALL May 26 May 12 April 28 
July 7 June 23 June 9 
March 24 March 17 March 31 
At GENERAL May 5 LEAGUE April 28 May 12 
June 16 June 9 June 23 
March 1 April 7 April 14 
At STATES April 21 May 19 SEASON May 26 
June 2 June 30 July 7 
April 7 March 1 March 24 
At WESTERN May 19 April 21 May 5 1917 
June 30 June 2 June 16 
Visiting Home Visiting Home 
Date. Club. Club. Date. Club. Club. 
Mareh 10. ERMSCO vs. States May 12. States vs. ERMSCO 
General vs. Western Western vs. General 
March 17. Western vs. ERMSCO May 19. ERMSCO vs. Western 
States vs. General e General vs. States 
March 24. ERMSCO vs. General May 26. General vs. ERMSCO 
States vs. Western Western vs. States 
March 31. States vs. ERMSCO June 2. ERMSCO vs. States 
Western vs. General General vs. Western 
April 3 ERMSCO vs. Western June 9. Western vs. ERMSCO 
yeneral vs. States States vs. General 
April 14. General vs. ERMSCO June 16. ERMSCO vs. General 
Western vs. States States vs. Western 
April 21. ERMSCO vs. States June 23. States vs. ERMSCO 
General vs. Western Western vs. General 
April 28. Western vs. ERMSCO June 30. ERMSCO vs. Western 
States vs. General General ys. States 
May 5. ERMSCO vs. General July 7. General vs. ERMSCO 


States vs. Western Western vs. States 
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COMMISSION NOTES 
Notes of Utiiities Commission of Idaho 

In regard to the matter of J. T. Wiseman, et al., plaintiffs, 
vs. Rupert Electric Company, a corporation, defendant, it is 
ordered, that defendant repay to the persons entitled to re- 
ceive such repayment, all sums heretofore collected from them 
as meter deposits, by crediting such persons with the sum 
of 75 cents per month on their respective monthly bills until 
such deposits are fully paid; provided, however, that any 
person or persons entitled to receive such repayment, who 
have ceased or shall hereafter cease taking electric service 
from defendant, shall be paid in cash the amount of such 
deposits found to be due them. 

It is further ordered, that from and after February 1, 1917, 
defendant charge and collect 25c per h.p. per month for each 
rated horsepower of installation for motor service, and a 
minimum charge of $1. per month for illumination and house- 
hold purposes. 

It is further ordered, that defendant, on or before Feb- 
ruary 1, 1917, file with this commission a schedule of rates, 
rules and regulations in conformity with the orders made 
herein. 

In the matter of the complaint of certain citizens of the 
village of Shelley, Idaho, in regard to electric service fur- 
nished said village and its inhabitants by the Shelley Light 
& Power Company, Limited, the commission has ordered a 
complaint filed against the company by the attorney-general 
of Idaho. 

In the matter of the application of the Idaho Power 
Company for a certificate of convenience and necessity cover- 
ing the village of Hazelton, Minidoka County, Idaho, the com- 
mission has granted the request. 


Arizona Corporation Commission 

It is ordered that all common carriers and the owners 
of all railroads engaged in intrastate commerce in the State 
of Arizona be, and they are hereby required hereafter, to file 
in the office of this commission on or before the 31st day of 
March in each year, reports covering the period of twelve 
months ending with the 3lst day of December preceding said 
date, giving the particulars heretofore called for in the annual 
reports required by the commission of said carriers and 
owners of railroads. 


Notes of the California Water Commission 

Permits to appropriate water have been granted to the 
following by the State Water Commission. 

The Walker Mining Company of Salt Lake, 20 cu. ft. of 
the waters of Ward and Nye Creeks, in Plumas County, tribu- 
tary to the Feather River, for power purposes. There is a 
flume and pipe line 7692 ft. long. Electrical energy will be 
developed to propel mining and milling machinery and saw- 
mill. The total fall to be utilized is 514.4 ft., and it is pro- 
posed to develop 1169 theoretical horsepower at a cost of 
$25,000. 

The Cheney Slough Irrigation Company of Colusa, 162 
cu. ft. per second of the waters of the Sacramento River, for 
irrigation purposes, subject to the superior navigation rights 
of the United States. There will be a pumping plant of two 
units electrically driven. One motor will be of 300 h.p., driv- 
ing a 36 in. centrifugal pump, and the other of 150 h.p., driv- 
ing a 26 in. pump. The range of lift is from 8 to 23 ft., ac- 
cording to the stage of the river. The estimated cost is 
$50,000, and the acreage to be irrigated 10,663 acres. 


TRADE NOTE 
With a record of selling 180 electric washing machines 
in 1916 and with excellent chances of surpassing this achieve 
ment during the coming year, the Alliance (O.) Gas & Power 
Company recently placed an order for a carload shipment of 
this appliance. 
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(The X-ray apparatus has long been recognized as a potent factor for further application of elec- 
tricity to medicine. Here is a description of an invention recently perfected and successfully put on 
the market by a young man who is the product of a Western university and the son of a prominent 
professor in that university. Above all other considerations, however, unusual interest attaches to the 
invention in that a distinct advance is herein made for future usefulness of the X-ray apparatus in its 


service to mankind.—The Editor.) 


NEW ADVANCES TOWARD A CLOSER RELATIONSHIP 
OF ELECTRICITY AND MEDICINE 
BY FRANK RIEBER 

The Electro-Therapeutic field, in _the broadest sense, 
includes all the applications of electricity to medicine and 
surgery. Among these are the generation of heat, as in 
cautery and sterilizer apparatus; the production of light of 
various natures,—as the Ultra-Violet, Finsen, and Roentgen 
rays; the operation of small tools, such as dental and surgical 
motors, and the operation of recording and icsting devices, 
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Electrical Connections for X-ray Operation 
such as the cardiagraph. Many of these applications, however, 
have a rather questionable value, and much work will be 
necessary before they can be standardized. 

The production and control of Roentgen rays offers an 
excellent field for development, on account of the fact that 
problems connected with their use are of a mechanical and 
physical nature rather than of a physiological nature. The 
results to be attained are obvious and definite, at least so 
far as they are of use in diagnosis. A clear image on the 
fluorescent screen for the observation of transient phenomena, 
or conditions within the body, must be supplemented with 
the ability te make a photographic record of those conditions. 


Not only are these rays used to examine or photograph 
conditions within the human body, but they have even been 
found to have certain definite curative properties. 

Just as bacteria are destroyed by the action of sunlight, 
so it has been found that certain cells are destroyed by the 
action of the Roentgen rays. 

The cells of many types of cancer, for instance, are 
either restricted in growth or destroyed entirely, by a suf- 
ficient exposure to the rays. 








Interior Views showing Novel Arrangement of 
Converter Connections 


This treatment requires the utmost care in its admin- 
istration, as the action of the Roentgen ray on the normal 


body cells is only slightly less destructive than its action on 
malignant cells. 


Surgery has therefore demanded from the other sciences 
an apparatus by the use of which the quantity and quality 
of the Roentgen rays could be more accurately controlled. 


An additional demand has been for a machine supplying 
current of higher voltages, as such current produces Roentgen 
rays of greater penetrative power, more adapted to reach the 
deep tissues. 

The apparatus for doing these things should be as con- 
sistent and positive in action as possible. It should afford 
means of controlling and measuring the essential factors in 
the rays employed and should require the use of the personal 
factors of estimation and judgment only when absolutely 
necessary. All other changes and adjustments should be 
made automatically and should be mechanically as simple 
and rugged as possible. 


All who have made any considerable use of Roentgen 
apparatus as at present commercially supplied, must realize 
that some of these conditions are not met to any great de- 
gree, and that considerable improvement might be reasonably 
expected. 

The machine here illustrated has been recently developed 
to satisfy these demands. It has the ability to furnish direct 
current at a potential of one hundred and twenty thousand 
volts, a far higher potential than has ever been successfully 
delivered by any similar apparatus. 

It has, in addition, provisions for measuring and prede- 
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termining the quantity and quality of the rays with the great- 
est ease and accuracy. 

The capacity of this machine is unusually large, enabling 
treatments to be administered to as many as ten patients at 
one time. On a recent test before members of the American 
Roentgen Ray Society, the equivalent of over thirty-five horse- 
power was delivered for a short time to a single X-ray tube. 

This enormous power was delivered without a sound from 
the apparatus. To appreciate the value of this attainment, 
it should be understood that the usual type of apparatus is 























The New Rieber Converter 


so noisy in operation that its efforts on a nervous patient have 
heretofore constituted one of the most prominent bugbears 
of the Roentgenologist. 

The work of taking pictures by the use of the Roentgen 
rays has also been greatly simplified, a few measurements in 
standard physical units have supplanted the former uncertain 
and arbitrary methods of computing results. 

In recounting the steps in the solution of a problem it is 
best to begin with a clear outline of the known conditions 
and facts which must be taken into account. An outline of 
this nature must therefore be included here. 

Roentgen-Rays. Roentgen rays have recently been identi- 
fied as ether vibrations of the same nature as visible light. 
Their wave length is, however, extremely short. It is on 
account of this short wave length that these rays possess such 
a marked penetrative effect for bodies which are opaque to 
ordinary light. 

Taking visible light as a working analogy we have in the 
X-ray two factors which may vary; one of these factors is 
the penetrative power of the ray. This varies with the wave 
length and corresponds to the variations in color in visible 
light. The other factor is the intensity of radiation. This 
corresponds to the strength or intensity of visible light and 
obeys the same laws with regard to decrease at a distance. 

Tubes. The accepted means for the production of these 
rays is to pass an electric current through a specially con- 
structed tube. This usually contains gas in a very rarified 
condition. It has been found that the penetration of the 
rays emitted from these tubes increases, in a very definite 
relation with the increase of the electrical pressure applied 
to the tube. The intensity of the radiation is directly pro- 
portional to the electrical current passed through the tube. 

Control of Penetration. In examining the human body 
by means of the Roentgen rays, it is found, in practice, that 
the penetration of these rays must have a certain distinct 
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value for every part to be examined, if the maximum detail 
and contrast in that part is to be shown. A control of the 
penctrative power of the rays is thus of prime importance. 

Control of Intensity. The intensity of radiation and the 
time of its duration are factors which determine the danger 
to which the patient is exposed in making an examination 
Therefore, in making examinations with the fluorescent screen 
the intensity of radiation is kept as low as is consistent with 
obtaining a good view of the part under examination and the 
time during which the patient is exposed must be restricted 
so that no dangerous results will follow. 

In making photographic records with the rays the pro- 
duct of the time and intensity determine the degree of ex- 
posure the plate will receive just as the intensity of daylight 
determines the length of exposure with an ordinary camera. 


X-Ray Apparatus to Date. The present apparatus for sup- 
plying current to X-ray devices is usually installed in a 
wooden cabinet of about the dimensions of an upright piano. 
In this apparatus the chief factors are a high tension trans- 
former which receives alternating current from the supply) 
mains at a potential of 220 volts and delivers it to the re- 
mainder of the apparatus at a potential of approximately 
100,000 volts alternating current. Since a direct current 
is necessary for the operation of X-ray devices, this appa- 
ratus must also embody some means for converting this 100,- 
000 volt alternating current into a 100,000 volt direct 
current. This is accomplished by a rotating switch 
mechanism operating in air and driven by a synchronous 
motor. This switch mechanism cannot for. electrical 
reasons be constructed with a rotating diameter of 
much less than 20 inches, which for a number of reasons is 
unfortunate. Ht is difficult to balance the rotating member 
accurately and noisy operation is the natural result; also it is 
impossible to maintain the stationary switch member in actual 
mechanical contact with the rotating member of this device 
running at the necessary speed. The mechanical wear be- 
tween the surfaces would approximate the action of a circular 
saw. It is therefore the practice to construct such a switch 
with a slight clearance between the rotating and stationary 
members. Because of the high potential the current to be 
switched is quite able to strike across the small mechanical 
gap that is interposed and the circuit is completed by a dis- 
ruptive discharge or are. The continual presence of this 
arc, which is very intense, gives rise to several serious dif- 
ficulties. 

First Basic Fault. The discharge within the present com- 
mercial X-ray machine, when used to make heavy exposures, 
gives rise to an alarming roaring sound, making it difficult to 
obtain pictures from nervous patients. A slight motion of 
the patient, when startled, is sufficient to entirely ruin the 
picture. 

Second Basic Fault. A second difficulty caused by the 
presence of these arcs is the unstable electric condition to 
which they give rise. They constitute a variable and inde- 
terminate electrical resistance; this renders an accurate con- 
trol and standardization of the electric quantities involved 
an absolute impossibility. 

Third Basic Fauit. A third difficulty arises from the fact 
that these disruptive discharges produce large quantities of 
nitrous and nitric acids and oxides, which acting upon the 
metal members of the motor and rotating switch, cause a high 
degree of corrosion. The insulation of the motor is invariably 
attacked to some extent and finally the wooden cabinet in 
which the device is inclosed becomes thoroughly permeated 
with these acids. Considerations of cost as well as of the 
space involved cause reliance to be placed on the insulating 
qualities of this wooden cabinet to prevent leakage of the 
high potential current generated and delivered. Therefore, 
when this becomes soaked with acid, insulation failures im- 
mediately result. 
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Fourth Basic Fault. With few exceptions the apparatus 
commercially supplied at the present time for furnishing the 
high voltage currents used in exciting X-ray tubes contains 
the same fundamental defect, namely, high inherent im- 
pedance. To obtain a conception of the results of this im- 
pedance, let us take a mechanical analogy. Suppose one had 
an engine or motor of some sort which was called upon to 
do different classes of work. Suppose further that for each 
class of work a definite speed was required. Now consider 
what would happen, with the motor running at the required 
speed for some certain class of work if a large load were 
suddenly applied. Very obviously, unless a good govern- 
ing device of some sort were present and able to act instantly, 
the motor would slow down and thereafter would work at an 
incorrect speed. 

This is precisely what happens in the X-ray work. A 
physician may have several tubes, each of which has a dif- 
ferent electrical resistance. Now if he desires to operate any 
one of these tubes at a certain definite penetration, it will 
impose a corresponding load upon his machine. This load 
may be vastly different for each of the three tubes. There- 
fore, although he may set his controlling switch at the same 
point for each of the tubes, unless means are provided for 
maintaining a constant voltage irrespective of load, he will 
not get the same penetration. 

Another disadvantage arising from this “slowing down” 
of the machine is due. to the variation in the resistance of 
an X-ray tube while in use. For instance, with the apparatus 
adjusted to generate a ray of the correct penetration to pho- 
tograph a stomach, an exposure of several seconds may be 
required. About half of this exposure will have elapsed, 
perhaps, when the tube begins to warm up. This causes a 
large amount of gas to be driven from the walls and elec- 
trodes into the tube, and a larger demand of current is made 
upon the apparatus. The current is supplied, but at the cost 
of a large loss in penetration. Any Roentgenologist has sev- 
eral tubes on his rack which he has discovered need to be 
coaxed th.ough an exposure by breaking the time up into 
several short periods. 

The unsatisfactory results due to the faults outlined in 
the preceding have been largely overcome in the following 
ways: 

The first, second and third difficulties enumerated were 
due to the actual nature of the construction of the rectifying 
mechanism. It therefore seems possible to construct such a 
rectifying mechanism which would accomplish the desired 
results, namely, the synchronous periodic reversal of the 
electric circuit without having the attendant fault of noisy 
operation and the formation of product destructive to the in- 
sulation. By reducing the diameter of the rotating switch 
mechanism to two inches it was found practicable to construct 
a switch the rotating and stationary parts of which were at 
all times in actual mechanical contact. It was then found 
possible to immerse such a switching mechanism in oil 
thereby increasing the effective resistance, decreasing the fric- 
tion and reducing the noise of operation. 

A switch of this diameter can be constructed to operate 
successfully on alternating potentials up to and including 
40,000 volts. It was thought advisable however to maintain 
the potential applied to each switch at a considerably lower 
value. Therefore, as will be seen from the conection dia- 
gram, a number of these switches were constructed and oper- 
ated from the same synchronous driving agency. By con- 
structing a high tension transformer having a plurality of 
electrically separate secondary windings each of which is 
adapted to deliver a moderate alternating potential and by rec- 
tifying the alternating potential delivered from each of these 
secondary windings by one of the switch mechanisms just 
described and further by combining the resultant direct or 
unidirectional potentials in series, it was found possible 
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to construct an apparatus capable of delivering a maximum 
potential of 120,000 volts and having the required operating 
characteristics. The fourth difficulty, namely, the inad- 
equate control of penetration of the ray was overcome by sub- 
stituting for the rheostat formerly included in the primary 
circuit for the purpose of controlling the delivered power an 
auto-transformer and by further reducing the inherent im- 
pedance of the electrical circuit to the lowest practical value. 





BOOK REVIEWS 


Elementary Primer of Electricity for Light and Power Cus- 
tomers. Size 6 in. by 9 in.; 95 pp.; replete with tables and 
information. Published by the Department of Industrial 
and Commercial Service, University of Oregon, H. B. 
Miller, Director. Free on application. 


A Commonwealth Conference held at the University of 
Oregon during 1913, brought forth a later appointment of a 
number of specialists to study and investigate the hydro- 
electric interest of the state of Oregon. From this study it 
was found that approximately 3,500,000 undeveloped horse- 
power are dormant within the confines of that commonwealth 
with only a present developmen: of 158,000. 

This primer designed to encourage the consumption of 
electrical energy treats in a remarkably clear manner in an 


‘ elementary, yet highly practical way the matters pertaining 


to electricity so often misunderstood in the public mind. 
Then follows discussions of electricity in the home and 
on the farm. The treatment throughout is so extraordinarily 
effective in its simplicity as to make this work of immense 
value to all interested in the electrical industry in the West. 


Valuation, Depreciation and the Rate-Base. By C. E. Grunsky, 
Eng. D. and C. E. Grunsky, Jr., E. M. Size 6 in. by 9 in.; 
387 pp.; replete with tables; cloth binding. Published by 
John Wiley & Sons of New York City, and for sale at the 
Technical Book Shop, San Francisco. Price. $4.00. 


In this book the authors have given special consideration 
to a discussion of the non-agreement of the actual life of 
articles which have a limited period of usefulness with their 
probable or normal life. These results show that there is 
great advantage in adopting, .nstead of “present value,” a 
rate-base without deduction of depreciation, which will in- 
clude but little, if anything, other than legitimate and prop- 
erly estimated cost as the starting point when rates are to 
be fixed. This subject is thoroughly discussed after the fun- 
damental principles such as essentials of value and elements 
which reduce value have been established. The chapters de- 
voted ta the purpose of the appraisal and the fixing of rates 
are unusually well treated as is the chapter on the value of 
a water right and of reservoir and watershed lands in which 
subject matter the author is regarded as one of our best 
known authorities.. The tables which complete the closing 
chapter of the book give to the reader a practical working 
basis of units from which computations in rate-fixing may be 
made. This book, coming as it does, from one of our highest 
authorities, will take its place at once among the small 
group of best books at the disposal of the valuation engi- 
neer on the subject of rate-fixing. 





NEW BULLETINS 


A new geological map of the state of California has just 
been published by the State Mining Bureau under the direc- 
tion of Fletcher Hamilton, State Mineralogist. The geological 
formations found in this state are shown in twenty-three 
colors and symbols. The new map is 50 by 60 inches. 


The analytical distillation of petroleum is the subject 
matter of Bulletin 125 just issued by the U. S. Bureau of 
Mines while Technical Paper 103 deals with physical and 
chemical properties of gasoline sold throughout the United 
States during the calendar year 1915. Bulletin 109 is entitled 
Operating Details of Gas Producers, 
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[ WHAT WESTERN INVENTORS ARE DOING | 
r= 


(Since the explosive engine is historically the grand-parent of the modern gas engine, it is of in- 
terest to note in this issue that a Western engineer has recently patented an engine of this type. The fly- 
catcher, too, seems to have been at work, and engineering camps may perhaps be more sanitary in 
future from the result of this invention. Other patents are also briefly described —The Editor.) : 


1,212,914. Explosion-Engine. Mark S. Darling, Conrad, Mont. 

An engine, a stator, a gas receiving tank connected there- 
with, a rotor mounted in said stator and forming therewith a 
plurality of explosion chambers, said stator having gas outlet 





ports connecting said chambers with the interior of said 
tank, and normally closed valves for controlling the passage 
of gas through the ports and opened by the force of the ex- 
plosion in the chamber. 


1,212,547. Automatic Insulator. Rufus A. Parent, South Ta- 
coma, Wash. 
An insulator of the class described, comprising a plurality 
of blocks, means for supporting the blocks, wedging ribs 
formed upon the inner faces of the blocks, the ribs being en- 





larged at their lower portions and tapering toward their 
outer portions, thereby providing an enlarged entrance there- 
between, whereby a wire may be passed between the ribs 
until the same becomes wedged, thereby causing the wire 
to be efficiently supported by the blocks. 


1.212.579. Distilling Apparatus for Kelp and the Like. John 
C. W. Stanley, Santa Cruz, Cal. 


An apparatus for destructive distillation, the combination 
of a furnace, boxes arranged one at each end of the furnace, 
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a plurality of tubes extending longitudinally of and through 
the furnace and communicating at opposite ends with the 


boxes, means to move material back and forth through the 
tubes between the boxes, means to introduce material to be 
distilled into one of the boxes at the end of one of the tubes, 
means to discharge solid material from one of the boxes at 
the end of another of the tubes, and means to discharge 
gases from the boxes, the boxes having transverse parti- 
tions separating the points of communication of the several 
tubes with the boxes, and the boxes being open above the 
partitions to allow free passage of gases. 


1,212,326. Trolley-Pole Controlling Device. Edward Albert 
Colton, Galesburg, IIl. 
A trolley pole controlling device, an erector spring, a 
support for sustaining the tension of said spring consisting 
of a toggle joint one member of which is extended beyond 

















the knuckle of the toggle and forms a lever for supporting the 
weight of said knuckle caused by the tension of said erector 
spring; and means for retaining said supporting lever in its 
operative relation. 


1,212,407. Fly-Exterminator. Nathanial Schultz, Stockton, Cal. 

A device of the character described comprising two cage 
sections hinged together in inverted relation to each other, 
the lower section having an entrance opening opposite the 





hinged end, the upper section being provided with removably 
inclined slides spaced apart at their upper ends to form an 
entrance from the lower section to the upper section, such 
slides being arranged to be removed when the lower section 
is opened on its hinges to allow the upper section to be 
cleaned. 
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(The most important new electrical developments of the past two week period lie. in the direc- 
tion of the formation of large irrigation districts throughout practically every section of the West. In 
many instances electrical energy will simply be used to furnish householders with illumination and 
domestic service, while in still others electrical pumping is to be used on a wholesale scale. Other 
items of interest follow in the notes below.—The Editor.) 


FINANCIAL 

SEATTLE, WASH.—The municipal street railway lines 
of Seattle were operated during 1916 at a loss of $40,583, 
according to the statement of the city’s public utilities de- 
partment. Total operating expenses, including interest on 
bonded debt, was $87,042, and operating revenues amounted 
to $46,459. 

SAN FRANCISCO, CAL.—Brisk deposits of United Rail 
roads 4s with the Union Trust Company and its Eastern cor 
respontients have been the most striking characteristic of 
recent happenings in the local financial field. The holders of 
these securities are hastening to take advantage of the reor. 
ganization plan, propounded by the local committee, before 
it is too late. Over $10,102,000 of these bonds have been 
deposited. 

PETALUMA, CAL.—The Petaluma Power & Water Com 
pany has elected as directors A. B. Hill, Dr. Thomas Maclay, 
F. D. Ellsworth, R. M. Hill and Frank P. Doyle, the latter 
of Santa Rosa. The new board of directors organized by 
electing the following officers: President, A. B. Hill; vice 
president, Thomas Maclay; secretary and superintendent, 
F. D. Ellsworth; treasurer, Swiss American Bank; accountant, 
Jesse Norman. 


SAN FRANCISCO, CAL.—The Pacific Gas & Electric 
Company has sold to the National City Company and Harris, 
Forbes & Co. $3,060,000 general and refunding 5 per cent 
bonds, which will be offered to yield 5.45 per cent. Proceeds 
of the issue go to pay for the Oro Electric Corporation prop- 
erties, for funds advanced to pay off underlying bonds and for 
extensions and improvements. The Western States, a sub- 
sidiary of the Standard Gas & Electric Company, has sold to 
H. M. Byllesby & Co. and Wm. P. Bonbright & Co, $1,564,000 
10 year 6 per cent notes. The notes are part of a new issue, 
approval of which has been asked from the California Rail- 
road Commission, and the proceeds will go to pay floating 
debt and for extensions and additions to properties. 

SAN FRANCISCO, CAL.—At the annual meeting of the 
stockholders of the California-Oregon Power Company the 
directors were re-elected as follows: W. J. Brobck, Jesse W. 
Churchill, C. de Guige, Joseph Hyman, A. Donohoe, J. D. 
Grant, A. S. Holmes, John D. McKee, J. Henry Meyer and 
Alex J. Rosborough. The directors organized by electing 
the following officers: J. D. Grant, president; John D. McKee 
Alex J. Rosborough and Jesse W. Churchill, vice-presidents; 
Paul B. McKee, assistant to president; J. C. Thompson, sec- 
retary; F. O. Cooke, assistant secretary. The executive com- 
mittee consists of Jesse W. Churchill, Jos. A. Donohoe, J. D. 
Grant, Jos. Hyman, John D. McKee, J. Henry Meyer and 
A. J. Rosborough. The following financial statement for 1916 
was exhibited: 


RIP OOR: CURTIS: 65.4 o SSRs ob Ns Fa Feel Gk « o's 0s os SSS $421,886 
CPPOTMEIR ES MING DORIA EORRM OD oii oils a Boscia Kh bio nnd 0 aweke 209,459 





RE ORR 6 es ed ae a ee a So er oe $212,427 

The management reported that the installation of the 
first unit of the company’s new power plant at Copco, on the 
Klamath River, would be completed by next summer. A sec- 
ond unit will be installed when needed. 


INCORPORATIONS 

PHOENIX, ARIZ.—Hydro-Power & Irrigation Company, 
Phoenix, Arizona, $1,000,000, by L. L. Osborn, Frank Putzell 
and R. W. Osborn. 

PHOENIX, ARIZ.—Articles of incorporation have been 
filed by the Bertram Electric Company. Incorporators are 
H. P. DeMund and F. C. Hoeppner, both of Phoenix. Cap- 
ital, $50,000. 

SAN FRANCISCO, CAL.—Western Gas & Power Company 
of San Francisco, Cal.; $1,000,000; shares $100 each; sub- 
scribed 500, by C. S. S. Forney, B. F. Silverstein, E. J. 
Schultze, E. C. Hall and J. C. Wheeler. 





ILLUMINATION 


MARTINEZ, CAL.—Within a few weeks the Pacific Gas 
& Electric Company will begin installation in Martinez of an 
entire new street lighting system. 


SANTA ROSA, CAL.—The city council will receive bids 
on the installation of the new electroliers and for furnishing 
lights for them. The style proposed for the two systems is 
“stagger type.” 


NEW CASTLE, CAL.—The supervisors have awarded the 
Pacific Gas & Electric Company the 5 year contract for light- 
ing the Newcastle Lighting District, and it is stated that 
the system is to be rebuilt. 

CHICO, CAL.—Nearly 70 per cent of the frontage neces- 
sary for the installation of the electrolier system by private 
contract has been signed by W. H. Gribble of the Western 
Gas & Electric Appliance Company. 

WATTS, CAL:—The city has called for bids for the 
construction and installation of ornamental electroliers along 
both sides of Rosella avenue from the south line of Shorb 
avenue to the north line of Main street. 

WATTS, CAL.—At a meeting of the board of city trustees 
bids for the lighting of Melvin avenue by construction of or- 
namental electroliers were received and the contract awarded 
to the California-Arizona Construction Co. 

WATTS, CAL.—Bids have been called for the con- 
struction and installation of ornamental electroliers along 
both sides of Albert street from the east line of Electric 
boulevard to the west line of Palm avenue. 

BURBANK, CAL.—Bids for ornamental street lights have 
been received by the city council. The lights are for San 
Fernando road. The contract has been awarded to the Cali- 
fornia-Arizona Construction Company on its bid of $6571. 

CHICO, CAL.—According to an announcement made by 
Dennis Murphy, owner of a power plant site on Deer Creek. 
he will appear before the next meeting of the Business Men’s 
Association to renew his proposal for a municipal lighting 
system for Chico. 

SANTA MONICA, CAL.—A petition asking for the con- 
struction of a concrete sea-wall and walk with lighting posts 
of the same material, along the frontage of lots A to G, in 
Ocean Strand tract, has been presented to the board of 
trustees of Venice. 

WINSLOW, ARIZ.—The city council has appointed a 
special committe2 to investigate the cost of installing gas 
lights on the street, probably with the idea that if the cost 
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is less than the present electric lights, gas will be substi- 
tuted for electricity. 

SANTA BARBARA, CAL.—Completion of the State 
street lighting system before the military encampment opens 
in June is one of the aims of the city council. Bids for the 
installation of ornamental lights will be received at the next 
meeting of the city council. 

WATTS, CAL.-—The board of trustees has awarded the 
contract for the improvement of Melvin avenue, from Shorb 
avenue to Main street, by installation and equipment of orna- 
mental electroliers, to the California-Arizona Construction 
Company, on a bid of $60 per post. 

TACOMA, WASH.—Bids are being received by the com- 
missioner of light and water, H. F. Gronen, for $20,000 worth 
of incandescent lamps, to be delivered f.o.b. Tacoma within 
one year, and in such quantities as may be ordered from 
time to time by the commissioner of light and water. 

SALINAS, CAL.—Electrical Engineer C. T. Phillips, Pa- 
cific Building, San Francisco, is completing plans for the 
electrolier system to be constructed in the city of Salinas, 
Monterey County. The plans call for a total of 65 ornamental 
electroliers, besides a concrete substation and underground 
conduit system. Bids will be called for shortly. 

LOS ANGELES, CAL.—With the object of taking over the 
special street lighting lines of the Los Angeles Gas & Elec- 
tric Corporation, the Board of Public Service Commission- 
ers have decided to ask the corporation to reopen negotia- 
tions. If no satisfaction along this line can be gained, 
proceedings will be commenced before the State Board of 
Railway Comissioners for the condemnation of the lines. 

LOS ANGELES, CAL.—The estimated cost of the new 
lighting system planned for Broadway by W. D’A. Ryan will 
be between $80,000 and $85,000. The Broadway Improvement 
Association will at once begin the circulation of petitions 
asking the city council to install the new ornamental system, 
which will increase the candle-power of street lights more 
than sevenfold, but will reduce the number of light globes 
by more than one-haif, 

MONTEBELLO, CAL.—Application has been made to the 
board of city trustees of Monterey Park by the Southern 
Counties Gas Company of California for a franchise right for 
a period of 50 years to lay and maintain pipes, pipe liney 
mains, etc., under and along certain public highways, streets, 
etc., and to operate such pipes, etc., for carrying and dis- 
tributing gas to be used for heat, light, etc. Bids will be 
received for said franchise up to March 10th. 

OROVILLE, CAL.—According to statements by Mayor 
C. E. Kusel and City Trustee E. W. Fogg, at the next meet- 
ing of the city trustees, they will present a resolution asking 
the Railroad Commission to appraise and fix the valuation of 
the properties of the Oro Electric Corporation in Oroville. 
The appraisement will be asked as a basis for plans for a 
municipally-owned lighting system. The resolution is being 
prepared by Fogg, chairman of the water, light and power 
committee of the City Council. ’ 





TRANSMISSION. 

SACRAMENTO, CAL.—State Purchasing Agent McMillin 
has awarded the contract to the Westinghouse Lamp Com- 
pany for furnishing electric lamps to the state institutions. 

LOS ANGELES, Cal.—An election on the proposed power 
bond issue of $12,000,000 and charter amendment to permit 
the city to buy the Southern California Edison and Pacific 
Light & Power distributing systems has been assigned for 
March 8th. 

LEWISTON, IDAHO.— The committee of the Commercial 
Club, composed of Astor A. Seaborg, Robert S. Erb and 
Joseph E. Kincaid, advised the forming of an auxiliary or- 
ganization with the object of promoting the erection of a 
power and storage dam. 
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HILLSBORO, ORE.—The Carnation Food Product Com- 
pany has made provision to erect a new plant near the site 
of the old one. The building will be either of brick or tile 
and new boilers and a new “pan” will be installed, and the 
cost will be close to $75,000. 

YUMA, ARIZ:—Yuma business interests using electric 
motors must buy new alternating current motors to take the 
place of direct current motors within thirty days, according 
to an announcement made by the Yuma Light, Gas & Water 
Company. New motors must be 220-volt, 3-phase and 60 
cycles. 

LOVELOCK, NEV.—Negotiations have been started by the 
Louisiana Consolidated Mining Company for the construction 
of a power line to the old camp of Tybo. This line will be 
installed by the Nevada-California Company by building from 
Belmont. This will entail an outlay of $30,000 and cover a 
distance of about 29 miles. 

LOS ANGELES, CAL.—Twenty thcusand signatures are 
now affixed to the initiative petitions asking the city council 
to adopt an ordinance providing for immediate sale of aque- 
duct power at wholesale rates to companies distributing elec- 
trical power who may wish to purchase such power. This 
makes certain the placing of the initiative ordinance on the 
ballot at the election on March 8th. 

GRANGEVILLE, IDAHO.—Superintendent T. A. Bayless 
of the Grangeville Electric Light & Power Company stated 
that the company had decided that a new system would have 
to be adopted at the power site to insure good service. It 
has been decided to build a solid concrete dam across the 
Clearwater River 375 ft. long and 55 ft. high, capable of gen- 
erating 10,000 h.p. The estimated cost of this dam will be 
from $40,000 to $60,000. 

SAN DIEGO, CAL.—That improvements and extensions 
to the local plant of the San Diego Consolidated Gas & Elec- 
tric Company costing about $25,000 will be made immediately, 
was the statement of L. A. Wright, Jr., of the commercial 
department of the company. Between $15,000 and $20,000 
will be expended, jt is stated, on the plant of the Escondido 
Utilities Company, which has been recently taken over by 
the company and $5000 more will be expended in rebuilding 
the street lighting system. High tension lines will be built 
into Escondido by way of Vista and Oceanside. 





TRANSPORTATION 

VANCOUVER, WASH.—The city council has granted a 
franchise to the Portland Railway, Light & Power Company 
on Main and Washington streets, for laying of both standard 
and narrow gauge tracks, or a three rail track accommodating 
standard and narrow gauge cars. 

LINDSAY, CAL.—The options on various strips of land 
through orange groves held by the Visalia Electric Company 
for the proposed route into Lindsay from a point a mile east 
of the city has expired, but an extension was granted by the 
owners until such time as the Railroad Commission passes 
on the objection raised by the Santa Fe in opposition to the 
electric road crossing its yards. 

TELEPHONE AND TELEGRAPH 

UKIAH, CAL—The supervisors have granted a permit 
for the erection of a private telephone line on the Willits 
road in the third district. 

NOVATO, CAL.—The Novato Utilities Company has been 
granted a franchise to construct and mainiain telephone lines 
upon the streets of Novato. 

BOWIE. ARIZ.—R. D. Lincoln of the Mt. States Telephone 
Company states that the company will shortly construct a 
new line through Bowie and otherwise improve and modern 
ize the service. 

POMONA, CAL.—The contract for the new $25,000 build- 
ing for the Pomona Valley Telephone & Telegraph Company 
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has been let to John F. Blee of Los Angeles and work is ex- 
pected to begin soon. 

LAKEPORT, CAL.—The Lakeport and Blue Lakes Tele- 
phone Association, which comprises farmers’ lines of this 
end of the county, is planning considerable improvements in 
its lines and service. 

SOUTH PASADENA, CAL—An ordinance has _ been 
adopted by the city trustees granting the consent of the city 
to the sale, transfer and assignment by the Home Telephone 
Company to the Southern California Telephone Company of 
conduits, poles, wires, etc., of the Home Telephone Company. 

DOUGLAS, ARIZ.—While no amount has been speci- 
fied to be expended in betterment and extension of the tele- 
phone service in this city, it has been announced that the 
Mt. States Telephone Company plans to extend its lines to 
keep up with the growth of the city and give adequate ser- 
vice. 

LAS VEGAS, N. M.—The Onava Telephone Company has 
been organized by a number of 1residents of the Hart Tract. 
A telephone line is to be built about ten miles in length and 
the company expects to make arrangements to connect with 
the line of the Mt. States Telephone Company. The officers 
of the new company are H. A. Richert, president; D. H. Kun- 
kle, secretary; O. B. Underwood, treasurer. 





IRRIGATION 


OROVILLE, CAL:—The first steps toward the establish- 
ment of a mutual water system for the irrigation of thou- 
sands of acres of land southwest of Oroville, have been taken 
by the Western Canal Company. 

PORTERVILLE, CAL.—Officials of the Lindsay-Strath- 
more Irrigation District have made a formal filing with the 
water commissioner of the state of a request for the diver- 
sion of 8000 it. of water from North Tule River. 

CHANDLER, ARIZ.—Edward R. Jeffrey of Los Angeles 
has purchased 640 acres of desert land. He will proceed 
to improve the property by installing two 1500 gallon pumps. 
All of the land will be put under cultivation and a large part 
planted to cotton. 

KEYSTONE, WASH.—The Keystone Irrigation District of 
Keystone, Wash., voted bonds on January 26th in the amount 
of $200,000 to construct a pumping plant and irrigation works 
to serve 5000 acres of land fifty miles southwest of Spokane 
on the main line of the Northern Pacific. R. T. Stone is 
secretary-treasurer of the district. 

ALLENSWORTH, CAL.—Negroes of Allensworth who 
comprise more than 90 per cent of the population of this 
district, in a meeting here adopted a preliminary plan for 
the formation of an irrigation district. They contemplate a 
system of deep wells with which to develop water sufficient 
to irrigate a tract of approximately 7000 acres. 

GRANTS PASS, ORE.—With only five votes registered 
against it, the project for the formation of the South Side 
Irrigation District for the irrigation of 8000 acres of land on 
the south side of Rogue River, was carried recently. Charles 
Smith, G. A. Hamilton and C. C. Hamerly were elected 
directors of the new district, and George Dickinson, treasurer. 

COLUSA, CAL.—The directors of the Cheney Slough Irri- 
gation Company have let the contract for the construction 
of the Arnold lateral to C. A. Hische, who expects to finish 
the work in ten days. This lateral will irrigate the Holloway 
Cheney slough ranch, and parts of the Cheney, Fendt and 
Arnold ranches. The long dry spell has added to the interest 
in the rice industry and a large acreage will be planted this 
year. 

SALT LAKE, UTAH.—The estimate of engineers concern- 
ing the probable cost of bringing water from the Gunnison 
reservoir to the ridge lands to irrigate the Juab Valley’s dry 
farm area has been completed. It is estimated that the dig- 
ging of the canal and all other work incident to the project 
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will cost about $1,800,000. Adding the cost of the water, the 
total investment will be more than $2,000,000, figuring on 
60,000 acre feet of water. The section to be benefited includes 
More than 30,000 acres. 

PORTERVILLE, CAL.—S. E. Kieffer, engineer in chief 
for the Terra Bella district, is here from San Francisco in 
charge of the erection of well rigs, with which to drive a 
series of deep wells to supply water for the reclamation of 
more than 10,000 acres of citrus lands in the Deer Creek and 
Terra Bella districts. 

VANCOUVER, WASH.—The Standard Electric Power & 
Chemical Company, with a capital stock of $4,000,000, was in- 
corporated here recently by C. D. Charles and John A, Jeffrey, 
of Portland and D. F. Smith of this city. The object of the 
company is to develop water power sites on the Deschutes 
River, bring the power to Vancouver and establish a nitrate- 
producing plant in this city. 

YUMA, ARIZ.—The Yuma Gas, Light & Water Company 
is going ahead in the improvement of its plant. About $20,- 
000 worth of pipe has already been ordered for the new pipe 
line from the plant to the reservoir. The total cost of the 
improvement will be $30,000. Other improvements which the 
company has in view will carry the total expenditures which 
they will make on their plant up to approximately $75,000. 

SAN FRANCISCO, CAL.—Charles W. and H. S. Landis, 
who are promoting a water project, designed to irrigate 100,- 
000 acres of fertile undeveloped land in the southern part of 
Sacramento County and the northern part of San Joaquin 
County, are credited here with declaring that contracts for 
construction work may be entered into within 30 days. The 
lands to be irrigated lie between Lodi and Clements, east 
and west, and between Dry Creek on the north and the Moke- 
lumne River on the south. The project will be known as the 
Dry Creek Irrigation District, or the Dry Creek-Mokelumne 
River Irrigation district. 


LEAHY OIL BURNERS hold the record 
for Economy, Simplicity and Long Life. xo%S2cf'pressure 
Oil Feed at Right Angles to Steam — Best Regulation — Write for Circwar 


LEAHY MANUFACTURING CO. 
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The Watthour Meter Anitissrated book of 200 


pages showing how the 
The Only UP-TO-DATE Meter Book on the Market \Watthour meter is made, 
how it measures and records, how it is connected and how 
tested. Its theory is clearly explained without the use of higher 
mathematics and its practical operation and maintenance plainly 
and concisely set forth. The Watthour Meter is indispensable 
to Meter Man and Central Station Manager. Price $2.00 
TECHNICAL BOOK SHOP, Crossley Building, San Francisco 




















The Schaw-Batcher Co. Pipe Works 


(INCORPORATED) 


Mensfeawres_of RIVETED IRON AND STEEL PIPE 


Tanks of all descriptions for Water, Oil 
and Gas. Single and Double Well Casing 


OUR SPECIALTY: Riveted Pipe for High Pressure 
Engineers and Contractors 0" the complete in- 


stallation of Pipe 
Lines used in the operation of Hydraulic Mines, Power 
Plants, Water Works, Irrigation, Reciamation, etc. We 
have special facilities for supplying general supplies for 
Mills, Mines, etc. 


Office, 211 to 219 J Street Works, 15th and B Streets 
SACRAMENTO, CAL. 


San Francisco Office, 356 Market St. New York Office, 65 Reade St 





























